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PREFACE 


What we are today is the result of continuous 

and alterations this world bave gone through. 

ions and fresh discovenes in various fields. These 

tions and fresh discoveries that have constanty 

world will always make tomorrow a little different from today. 


Consequently, the introduction of new materials in. the mar- 
ket and the acceptance of innovative ideas and concept m. tbe 
field of Plumbing have necessitated the preparation of this edi- 
tion. Likewise, numerous suggestions from friends, associates 
and readers have inspired the author to upgrade the book- 


A new product and innovative concept in Plumbing called 
Sovent System was presented in one chapter. The system is fast 
gaining wide acceptance in the western world because of its 
special feature in eliminating the use of the traditional ventila~ 
поп system. 


Likewise, fire protection that 1s partly la СК 
incorporated in this edition’ However, extensive 


‘were limited. only to where plumbing principles and usages are 
concemed. Furthermore, discussions and presentation of each 
topic was expanded to improve the text, Nevertheless, this edi- 
tion is an improvement of the second edition of which no effort 
is spared to come out with a better ane. 


PREFACE TO THE FIRST EDITION 


Plumbing Design and Estimate is presented fo 
‘Creil and Sanitary Engineering students pei. MA 
Sodents taking vocational course in Plumbing. Along with c Во 
fid Construction Estimate, the first volume of this s Y Simpl. 
inter-related topics in the what, how and when of the Provide Chapter - | Plumbing 
Plumbing gy. 
1-1 Introduction. 


tem 
“The book contains a sufficient range of materials 
1o provide for varied interest and activities of young Ред со 1-2 Plumbing in the Philippines 
Topics and lessons follow the inductive process of 1-3 Objectives of Plumbing 
impegration and application. The basic underlying principles p Эзара Design Unlimited 
тора нн Баа on te force poe BRE 1-6 Defi An eee 
appropriates Precautions as well as аБствав 0 


cautionary measures are included. Specified examples and 
adiens ofthe terms and fellow practitioners have been ate Chapter - 2 Plumbing Materials 
Te general concepts and illustrations. 

2-1 Introduction 


2.2 Cast Iron Pipe 
2-3 Asbestos Pipe 
2-4 Bituminous Fiber Sewer Pipe 


Уча! Clay Pipe P 
25 [y 

23 ер 9 Steel Pip 

2-8 Galvanized 


2-9 Brass D 
feeling by working on three assumptions. Врата, = 
oriented with the principles required in ph Second, 2-11. Plastic or Synthetic Pipes 


Chapter -3 Measuring, Cutting and Joining Pipes 
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1-1 Introduction | 


Plumbing is defined as the art and science of install- 
ing pipes, fixtures and other apparatus to convey and sup- 
ply water in buildings and to dispose and discharge waste 
water and other liquids, gases and other substances out of 
buildings in a safe, orderly, healthy and sanitary way to 
ensure the health and sanitation of life and property. 


In prehistoric times of a thousand years ago, man left 
traces of plumbing. works. These primitive supply 
and waste disposal methods, offered proof that even early 
man realizes the importance of plumbing Indeed, these 
crude devices were considéred as the forerunners of mod- 
етп day plumbing. : || 


| 
P її 


The concept and importance of plumbing however, 
became more defined and appreciated only during the 
Greco-Roman civilization. The Romans who considered 
daily bathing as a must, elevated bathing to the level of a 
daily ritual. Their almost fanatical demand for a constant 
supply of clean water, found its expression in the ingenu- 
ity of the now famous Roman Aqueduct, a water system 
that continuously challenge the skill of the present crops 
of Engineers. 


The word Plumber is à title given to a person who is 
skilled in the field of sanitation. It was derived from the 
ancient Roman word Plumbarius which was taken from 
the Latin word Plumbum. 


PLUMBING DE 


SN AND ESTIMATE, 

Plumbarius refers to an individual 

sanitary field of ancient Rome. Рин во "ОКЕ 
ui 


hand, meant lead. A metal used 8 OD the other 
d. A metal used as ph " 

the Romans, preferred for its twin M material by 

ity and resistant to acid Properties of таар 


The famous Goth invasion t 

integration and eventual peque PUDE the dis. 
hindered European progress in the field of pate com 
sanitation; [was only: during еа ee 
Europe was plagued with epidemics decns ae 
quarter of the population that interest in ре 
plumbing was again revived ча 


In the 172 century, the English parliament passed 
first plumbing apprentice law. France. followed suit tad 
century when it embarked in the building of water 
facilities. The United States however, was а litle: 
adopt the plumbing movement that was then 
European continent because the US go 
trated its efforts in agricultural pursuit 


1-2 Plumbing in the Philippines 


_ Before the decades of the 40's, household plumbing 
installation was considered as a luxury item avail 

to the upper crust of the society. Majority of the populi — 
thon aide fom not being able o afford plumbing S06, 
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Water Supply. 


In the absence of an efficient water supply and distri- 
bution system, water was provided through ‘abundant rain- 
fall, springs, wells, rivers, ОГ ‘creeks, conveyed either 
through improvised bamboo pipes. or carried either by 
man himself, or through animal drawn carts, or sleds and 
were stored in an earthen jars, wooden ог bamboo contain- 
ers and the like 


causing organisms. As a result, not a few died or were af- 
dined with digestive disorders. And those ailing мее 
brought to quack doctors who usually diagnose the disease 
to be caused by evil spirits: 


А А 

Waste Disposal | | 
Majority of the hopseholds w саплог afford plumb- 
ing installation in еі оез, а of any possible 


means of convenience for their waste disposal Some ex- 
creted in the rivers, seashores, creeks or any Waterways 
behind trees, bushes or any secluded place as long as dur- 
ing the time they excreted, their private parts Were not 
seen in public. 


Early attempts of promoting plumbing and sanitary 
by few who could afford. In 
the rural areas however, constructed toilets were merely 
any suitable material provided with a slot where tauot 


And 
along riverside where one would see his excretion splash- | 
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harmful to human heal 
o alth, but also to 
O to th 
е env 


ticularly to the more popula 

tcoaty v the more populated areas dead aa 

ong for a burgeoning urbi рО 

importance of sanitatio cilities e to realize the 
fo 


cient water supply, and sewage disposal System meo 
ral areas however, it took another dex EO In the rue 
emnt prodding fo enconrige the BEA and more gy. 
sanitary water supply and waste disi aon to apt the 


Due to the eminent outbreak of 
about by the worsening ана 
certain sector of the society and the ван 
duced programs to address the situation Magd d Es 
tion on proper sanitation was initiated. Water supply 
tems were constructed in some urban areas. Model. Ee 
were built. Low cost concrete water seal closet was mE 
duced to the mural residents backed up by local ordina 
requiring every residence to have a Sanitary comfort т 
with proper Sewage disposal system known 25, 
Tank. 


1-3 Objectives of Plumbing 


Plumbing has Two Main Objectives 


1. To supply water to different parts of the building. 

2. To remove and discharge human. wastes and 
substances out of building into the public sewer or 
septic tank. 


Conditions for an Effective Water Supply it! 


тһе Drainage System should Accomplished the 


Following: 


1. Fast removal of the waste with a minimum prob- 
ability of leakage and stoppage of drains. 

2. To prevent the entry of house vermin and obnox- 

ious gases into the house from the piping system 


Mandatory Requirements for a Drainage System 


All plumbing design and installations are governed by 
a set of rules and limitations prescribed by the National 
Plumbing Code, which provides that 


All drainage system must conform with а set of re- 
quirements enumerated as follows! 


А 
1. That, all pipe joints must be "T 
connected with. each other to 


gas and liquid. ма 

2. That, the drainage pipe should’ be graded ог in- 

clined properly for a downward gravity flow of 

water towards the main sewer line or to. the septic 

tank 

"That, the drainage pipe should be provided with 

adequate cleanout, accessible for repair in case of 

stoppage. 

4. The drainage system must be provided with venti- 
lation pipe that will convey gases to the atmos- 


health. 

5. That, except for water closet, each fixture shall be 
provided with. suitable trap that 
flow of gases. ә 

6. That, the drainage must be vented, to avoid 
siphonage or back flow ‘of the water seal. 


of 
_ 
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1-4 Plumbing Design Un miteq 
e 
The design and layout oi 
ign layout of a À 
emed by set of rules promila аи ners 


$ em i 
ing Code The Code however, docs um National Pee 
standard design of the piping layout Pes impose a 
placing and location of the various plumbi СА the 
to think of the mon fixtures 


unlimited design of 
with it the different types of plumbing ee Satie 
t s si 

While We subscribed t9 the hes SR ИЙ 
ments prescribed by the National Plumbing Code 9 
ited designs are to be expected from various designy 
The routing of the entire plumbing, the location ofits ae 


lets and cleanouts plus other related installations are sub- 
ject to considerable freedom of choice and design 


1-5 The Drainage System 


To anyone, the word plumbing connotes fixtures 
piping installations “that will supply water and A 
waste in various forms. Waste is classified into two types 
1 Solid Waste that is being discharged by Water 
closet and 
2. Liquid Waste that are coming from various fixe 
tures. 


These types of wastes are also conveyed and disposed 
of by two types of drainage piping. 


a TheSoil Pipe and 
b The Waste Pipe 
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Unlike the waste pipe, that in exclusively fo receive 
discharges coming from the fixtures. only, the soil pipe can. 
accept both wastes from the water closet and the fixtures. 


‘The Drainage Installation is Sometimes Referred to 
as DWV which means: 


D ~ For drainage of solid waste 
W - For waste coming from various fixtures other than 

water closet [ 
У - Refers to the ventilation of the piping system: 


The study of drainage system as a whole consisting of 
various forms of waste and vent correlations forming One 
Unit System, is somewhat difficult to comprehend, be- 
cause of strange terminologies used, plus the many com= 
plex considerations brought. about by the effect of nature. 


Ph | 

Indeed, plumbing terminologies even if defined, would 
be difficult to understand unless visualized in actual pipe- 
line installations And to begin with the study of the drain- 
age system, an isometric drawing of pipe i was 
presented in Figure 1-1 and Figure 1-2 for familiarization 
of the various parts of the plumbing unit system, 


1-6 Definition of Terms 


Air Gap - An air gap in a water supply system, is the 
unobstructed vertical distance through the free atmosphere 
between the lowest opening from any pipe or faucet sup- 
plying water to a tank, plumbing fixture, or other device 
and the flood level rim of the receptacle. 


Back flow - Is the flow of water, or other liquid mix- 
ture or substances into the distributing pipes of a potable 


supply of water from any source, other than its intended. 
source > 
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Back Siphonage - refers to the back flow of used 
taminated or polluted water from a plumbing fixture. 
vessel into a water supply pipe due to a negative preg 
in such a pipe. J E 

Battery of Fixture - Refers to any group of two 
more similar adjacent fixtures which discharges ints да 
common horizontal waste pipe or soil branch. 

Bib — Is synonymous with faucet, cock, tap, ph 
the word faucet is preferred P, PNG 

Blind Flange - A flange that closes the end of a pipe, 
There is no opening for the passage of water. 

Blow off - A controlled outlet on a pipeline used to 
discharge water. 

Branch - Is any part of piping system other than the 
main riser or stack. 

Branch Interval — Is the-length of a Soil or w 
stack corresponding in general to a storey height, but 
case less than 240 meters within which the horizon 
branches from опе: floor or storey of a building are с 
nected to the stack ie 
Branch vent — Is a vent connecting one or more indi- 
‘vidual vents with a vent stack or stack vent. 

Calking - 15 plugging an opening with оакит, lead or 
other materials, that are pounded into the place or opening. - 

Circuit vent - Is a branch vent that serves tWo or more. 
traps, and extends from the front of the last fixture connec- 
боп of a horizontal branch to the vent stack 
Continuous Vent — Is a vertical vent that i$ A 
finvation of the drain to which the vent connects 

Combination Fixtures — Is a fixture ining 
sink and tray or a two or three compartment sink OF 
one vent 
Combination Waste and Vent System = 
cially designed system of waste piping em 
horizontal wet venting of one or more sinks Of 


by means of a common waste 
sized to provide free movement 


potable water, and 0 
able safety, Whereby, 
the other direction of flow 
ferential between the two systems: В 
Dead End — Is the extended portion of a pipe th 
closed at one end permitting the stagnation of water p 
therein З 
Developed Length = The length along the center © 
the pipe and fitting, T 
Diameter — Dia: 
nominal internal diameter 
and copper Tube where 
ameter (OD) of the pipe: ~ 
Drainage System, — Draindge 
ing within the public or private p 
sewage, rainwater, or other liquid waste, 10 
disposal. It does not include the mains of | 
tem private or public sewerage treatment | 
Dry Vent - A vent that does not carry W 
borne wastes, 
Effective Opening — 
area at the point of water supply di 
expressed in terms of diameter of a circle - 
not a circle, the diameter of a circle that is 
the cross sectional arca. (This is applicabl 
Existing Work = Shall apply to 
plumbing aystem that bas been inst 


prior to the contemplated addition, 
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Fixture Branch- Is a pipe connecting several fixt 
Fixture Drain — Is the drain from the trap ofa Die 


to the junction of that drain with any other drain -pipe 


Titure Supply — 15 а water supply pipe connecti 
ting | 


the fixture with the fixture branch 


Fixture Units — Is а quantity in terms of which the 


load producing effects on the plumbing system of different 
lands of plumbing fixtures are expressed on some arbitrare 


ily chosen scale 


Fixture Unit Flow Rate - Is the total discharge flow 
in gallons per minute of a simple fixture divided by 75 
gallons that provides the flow rate of that particular. 
plumbing fixture as a unit of flow. Fixtures are rated as 


multiple of this unit of flow. 


Flood Level - Is a device located inside the tank for. 


the purpose of maintainingewater level for effective 
ing of the water closet. 

Ferrule - A metallic sleeve called or otherwise joi 
to an opening in pipe into which a plug is screwed that 
be removed for the purpose of cleaning or examini 
interior of the pipe. 


Flush Valve - Is a device located at the bottom of the 


tank for flushing water closets and similar fixtures. 
Flushometer Valve — Is a device which di 


predetermined quantity of water to the fixture for flushing 


purposes activated by direct water pressure. 


fraction of an inch per foot length of pipe. 


for two or more traps. 
Horizontal Pipe — Means any pipe ог fitting. 
an angle of more than 45° with the vertical. 
_ Invert - Is the lowest portion of the inside of any 
‘conduit that is not vertical. 
Waste — Is the discharge from any 


Group Vent - A branch vent that performs its function: 


Grade - is the slope or fall of pipe in reference to @ 


ў 


PLUMBING | 
= 

plinnge of appurtenance in connection ‘wit 
system which does not receive fecal matter, 
Local Vent Pipe — Is a pipe om the 
trap through which vapor or foul air i$. 
room or fixture M 

Looped Vent = Is the same us Circuit Vent 
it loops back and connects. with a stack vent irist 
vent stack. Ф 
Lateral — In plumbing, it is a secondary pipe ln se 
age, а common sewer to whicl 
tributary, It receives sewage only 
Main — The main of any syst 
is the principal artery of the system 
be connected. 
Main Sewer — Is a sewer line or system directly con 
trolled by public authority. 

"Май Vent ~s the principal art 
tem to which vent branches may be 

Plumbing Fixtures - Are i 
vices, ог appliances wh 
which receives of discharges fi 
with or without discharge into di 
maybe directly or indirectly connected. 
Plumbing System — The plumbing system i 
the water supply distribution pipes, plumbing fi 
traps; soil, waste and vent pipes, house drain | 
sewers including their respective conn 
appurtenances within the property lines of 
water treating or water using equipment. 
Relief Vent — A relief vents primary. 
provide circulation of air between dri 
tems. 

Re-Vent Pipe = A re-vent pipe (s 
dividual vent) is that part of the 
nects directly with an individual waste ог group 


m 
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underneath or back of the fixture, and extend either to 
mam or branch vent pipe 

Riser - 15 а water supply pipe which extend very 
one full storey or more to convey water to branches or fix. 


tare ough-In - Ts the installation of all parts of the plumb- 
ing system which can be completed prior to the installa. 
tion of fixtures. This include drainage, water supply, vent 
piping and the necessary fixture supports. 

Return Bend — An open return bend usually with in- 
side threads, but applied also to 180° bend in pipe 
Public Sewer — Is à common sewer directly controlled. 
by public authorities where all abutters have equal rights 
of connection 

Sanitary Sewage - The sewage containing human ex- 
crement and ідш household. wasten tt is also S ux 
mestic sewage. WW 

Sanitary Sewer — A sewer intended to receive 
tary sewage with or without industrial wastésdimi j wit 
the admixture of surface water, storm water or dr 
Secondary Branch — Any branch in a building dram. 
other than the primary branch 
Sewerage of Sewage work — Is а comprehensive term 
including all construction or collection, transportation, 
pumping, treatment and final disposition of sewage, 

Siamese Connection —is a Y connection used on ffe 
lines so that two lines of hose maybe connected to f 
drant or to the same nozzle. d 
Standpipe — A vertical pipe usually used for the: 
age of water, frequently under pressure 

_ Side Vent - is a vent connecting 

a fitting at an angle not greater that 


jl Pipe — Is any pipe that conveys the 
relosets or fixture having similar Functions 


without the discharge from other fo 
drains (house dram) or building sewer (1 
Stack - 15 the vertical main of a 
or vent pipe 
‘Stack Group - Is a term applied to th 
tures in relation to the stack 50 that Бу 
fittings, vents may be reduced то a minimum - 
Stack Vent - À stack vent is the extension 
waste stack above the highest horizontal drain 
to the stack. It js sometimes called waste vent or soil 
Stack Venting - Is a method of venting fixture 


fixtures through the soil or waste stack. 3 
Subsoil Drain - Are underground drain pipes that re- 
ceive sub-surface or seepage water only and convey it jo в 
place of disposal 
‘Sump - A pit or receptacle at a low point to which 


of sewage throu; 
Trap Seal - (5 th 
that trap will retain, measured 
top of the dip of the trap 
Vent Stack - Is a vertical pipe inst 
the purpose of providing circulation of air 
parts of the drainage system и, 
Vent System - Is a pipe ог pipes n 
flow or circulation of зи within the | 
protect trap seals siphoning and back p 
Vertical Pipe - 1s à pipe. installed tn а vertic 
or at an angle of not more than 45° with he ver пац 
Waste Pipe - 18 а pipe that conveys 
fixture that is free of fecal matter. 


Вина. 
je maxi 
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Marn vot вний 
Trough the root 


Waste vert 


Laval 


Waste stack 
(wel yen) 


= Hot water 


Soil маск 
cwetven |i] ыо 


— cater 


Waste stack 
‘wo vont) 


FIGURE 1-1 


WV WITH COLD AND HOT WATER SUPPLY 
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Main Vent extended trough the roat 


Stack Vent or Soll Stack 


Main Vent or Vent Stack 
Dry Vent 


Drum trap 


Circul vent to provide relief 


Flor Line 


Sewer 


FIGURE 12 
DWV CONNECTED TO THE М 


АН SEWER LINE. 
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ing Pipe — Water distributing pipe m 
s a pipe that conveys water 
the plumbing fixtures and d 


Water Distrib! 
‘a building or premises. " 
the water service pipe 19 
water outlets 


Water Set Pipe = Is the pipe from the water mai 


or other source of water supply to the building served; 
Water Supply System ~ The water supply of a build- 
ing or premises consists of the water service pipe, the wa- 
ine distributing pipes, and the necessary connecting pipes, 
fitting, control valves, and all appurtenance in or adjacent 


to the building or premises н 
Wet Vent — Is а vent that receives the discharge from. 


wastes other than water closet. 
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2-1 Introduction 


‘There are numerous kind of materials ам 
plumbing. installation but so far, the most. 
commonly used are: 

1. Cast iron soil pipe. 
2. Acid resistant cast iron pipe 
3. Asbestos pipe 
4. Bituminous fiber sewer pipe 


b 5 Vittfied clay pipt 
SENE 


10. Copper pipe 
11. Plastic or synthetic pipe 
12. Stainless steel pipe 


Not all of these materials епш 
be used in one plumbing system 
of the kind of pipe to be installed, : 
lowing considerations: Е 
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Sometimes a combination of two or mare y 
plumbing materials, are used to suit the purpose де 
for the installation, while availing of the adv; 5 
offers to plumbing. antages 


X 
2-2 Cast Iron Pipe Hubless Pipe 
Standard Pipe. d Р 
FIGURE 2-1 CAST IRON PIPE 


For the past several decades, the most 

generally specified material for drainage ои 
ings is the cast iron pipe. It is durable, conveniently in- 
stalled and answer to the most plumbing needs of all 
types of buildings less than 25 storey high Н 
buildings taller than 25 storey do not specify the use of 
cast iron pipe because of constant vibrations which 
causes water leak of the pipe joints. 


To a Certain extent, cast’ iron pipe is als 
corrosion саозе Бу the action of carbon 
oxide and methane gases forming solutions 
acid and sulfuric 898 These acids attack the: 
terial causing а slow chemical ‘reaction 
take place forming ferrous oxide called rust, 


TABLE 2-1 1/8 BEND (em) 


Cast Iron Pipes are of Two Types Е. 


1, The SV type which is generally used for building 
installations and, 

2 The XV type classified as extra duty pipe used 
underground installations. 


it Iron Pipes has Four Varieties 
Standard pipe 
pipe 
s pipe 


FIGURE 24 SHORT SWEEP 
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TABLE 2-3 SHORT SWEEP 


ИМАТЕ 


Slog ae рева 


за | вв | ав [ios 
в | 250 | 263 |300 
о | 26a | avs |338 
+. 
A 
дка 
в 
dq 


FIGURE 2-5 LONG SWEEP 


JABLEZ- LONG SWEEP 
ziusz g Беж s 
a | во | въ | ва аг | ва |195 
в | 269 | 294 |з13 |325, |338 |378 
e | 2те | зоо |325 |338 |350 [419 
TABLE 2.5 SINGLE AND DOUBLE Y BRANCHES 
pl sles Ге |e Гро [oe за tse 
a авз | зол за 225 зов|зез|лвә 20212271222 236 
А тез |207 275 4734601578 2941300338 308 388 
B |23] 355300330975 ЕЕЕ 263 
8 | 100| 138] 169|200|23.1|205|125|144 вв тва 175 
225 
| ав. 
342 
А Ee 
t DH 
5 194 |206|219 E 


TABLE 2-5 SINGLE AND 


PLUMBING MATERIALS. 


FIGURE 


255 SINGLE AND DOUBLE Y BRANCHES. 


DOUBLE COMBINATION Y 1/8 BEND 


ys Le ls |e аа за 
NERESERESESEDBHEHEMEHPH 
A зва 331] a75| 413 | 480) 284| 300] 328] 300) 338) 305 
В 25а 355| 300 335 375225 225 253 | 225 | 2821200 
с | 200 frs |zzs | 275|322| 144| 155 | 188] 169] 200) 28 
ва ва | вна | es. 
a |244] 281/325) 162 
ве | 30.0 | 338 | 3751413 
с | 225 | 263 |300 336 
De | 193 21 |22028 


FIGURE 27 SINGLE AND DOUBLE 


UPRIGHT Y 


HABLE 2-7 SINGLE AND DOUBLE UPRIGHT Y BRANCHES 


z 


+ 14 Ге | е 


свое» 


263 
113 
200 
160 


ars 
383 


450 
23 
375 


217 277 
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аз [oa [е5 Пар 
D 

за lers| из 

5 o Fae 


E 
E 
аз 
E: 


FIGURE 28 SINGLE AND DOUBLE. 
COMBINATION Y 1/8 BEND 


HABLE 2.8 SINGLE AND DOUBLE INVERTED Y BRANCHES 


zIsLeLe[e][se]ese аз 


94| 
203 
388 
[124] 


опа» 


FIGURE 24 SINGLE AND DOUBLE 
INVERTED Y BRANCHES 
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me [ext [55 | &e 
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FIGURE 2-12 REDUCER 


TABLE 2-12 INCREASER 


| а зе [vs [as 
a |160 
B |294 
с [25 


лоо 100 |100 
30.0 |зоо |300 
225|225|225 

A 


EE \ 
MERI 


FIGURE 2-13 INCREASER. 


TABLE 2-13. 8-TRAP WITH OR WITHOUT VENT & CLEANOUT. 


Ts Joa ma Tz [os [oa Jora Joe [oa e| 


100 150 |150 |150 17.5 
236 260 |350 |150 |388 
100 пез |163 |163 |181 
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Dimension of Reducing Short Tee Wye (rmm) 
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ала 10 S STRAP WITH OR WITHOUT VENT AND CLEANOUT 
TABLE 2-14 REDUCING Y BRANCHES 


3082 


засв | ona | esas |o |7998 


006 


A| 109 
B| os 
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E] 
73 


тат | лаз | 128 | 128 | 138 
то | 75 | вм | 92 
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$| Wa | ie | тор | wo |o ma 
с| ios лов | a | nà 


15000 | 2001175 
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FIGURE 2 
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FIGURE 2-16 REDUCING 45* Y | 
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B. Dimension of Ri ducing 46° Y 
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Acid Resistant Cast Iron Pipe = is made from al PLUMBING MATERIALS 
of cast iron and silicon It is widely used in chemi 
of corles, industries and other installations where E 
Mots are being discharge. Basically, this type of pi S 
tle in character and requires stronger support pe 
pipe installed horizontally to prevent sagging of joints 


2-3 Asbestos Pipe 


ТЕЕ CROSS TEE m DOUBLE WYE 


Asbestos pipe 18 made of asbestos fibers and Portland 
cement. The thickne: of the pipe is twice as that of the 
standard cast iron pipe Asbestos pipe could be used as 
soil, waste, ventilation and downspout This kind of pipe 


sor mnarkably superior for embedment in concrete stud 
ture for having the same material properties. 


FIGURE 2-19 ASBESTOS SOIL PIPE 


TABLE 2-17 TEE, CROSS TEE, WYE AND DOUBLE wE 


Dimensions in Millimeters 


Size A B + c E 
Sox B 224 ести | И 180 
вох во || 232 |” 121 Д 8116 20. 


вох во | 252 | 125 | 128 
лох во | 262] 151 | 131 
100x во | 262 | 196 | 14 
Yoox too |. soz-|- 151 |. 18) 
Чвох so | 292 | 156 | 146 
150x B0 | -aoz-| 162 |. 185 
ysoxtoo | 3 | 177 | 168 
Хвохлво | 374 | 187 | 187 
200x 60 | 360 | 191 | 180 
200x во | 400 | 197 | 200 
200x100 | 420 | 216 | 210 
200x150 | 474 | 25 | 237 
200x200 | 524 | 262 | 282 
250x 60 | 3e | 221 | 195 
250х 80 | ао | 226 
250х100 | 430 | 242 
250х150 | aaa | 252 242 

283 

300 


ASBESTOS SOIL PIPE 


TABLE 2-16 ASBESTOS PIPE DIME! 
Dimensions in Millimeters. 


250x200 | 534 
250х250 | 600 
Sox e | ао | 251 | 205 
3oox во | aso | 267 
30x100 | 450 | 283 
300х150 | 520 | 293 | 250 
320. 
xs 


300x200 | 570 
30x250 | 632 
300x300 | 682 | 34! 


ET d " 
MUI 
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SANITARY TEE SANITARY CROS : 
rIGURE 220 FIGURE 2.20 ELBOWS 


TABLE 2-20 ASBESTOS ELBOWS DIMENSIONS 


TABLE 2-18 SANITARY TEE AND. SANITARY CROSS TEE 
Dimensions] Approximate Weight per Piece in Kilograms: 
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FIGURE 2:23 TRAPS 


TABLE 2-22 INVERTED WYE 


‘Dimension 
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TABLE 2:24 CLEANOUT PLUG 


TABLE 2:26 REDUCER 


Aggro We 
t In Kilogram Size 

гита ГЕД CTs 95, 
ss Ee 100% 60 124 
мана ра Yoox so | taz | 131 
E. 084 150x 60 272 
15. a 326 150x 80 281 
zo (o за 150x100 28 
$e [uo 525 200x 80 654 
[aai рази 20100 559 
— 200x150 ава 
250х100 na 
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FIGURE 2:26 CLEANOUTPLUG | | | 
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Tap Gross Tee 


TABLE 2-27 TAP TEE AND TAP CROSS TEE 


eic ee 
B B 
= 

Ш i 


AND ESTIMATE 


Tap Tee 


FIGURE 2.29 TEE AND TAP CROSS TEE 


Approx Wh in Kilogram 


Tap Tee 


Sze 
rj 


зо 
di 


PLUMBING MATERIALS. 


TABLE 2-28 AMOUNT OF MINERAL LEAD AND ОАКОМ. 
FOR ASBESTOS PIPE JOINTS 


Bituminous fiber sewer among 
the-sewer pipes, lt 15 someti for house 
sewer and for septic tank i of pipe is 


light in weight, slightly flexible whieh! could take slight. 
soil movement without danger of cracking or pulling out 
from its joint However, excessive hot water ‘or chemical | 
flow may soften or damage the pipe- 


2-5 Vitrified Clay Pipe 


Vitrified clay pipe is one of the oldest 
for sewer lines. lt is made out from clay, cast into 
of 75 centimeters treated with glazing 
pipe is heated in a large kiln under a е 
С. making it impervious to е 


resistant to most acid wastes. It 
underground installations like 


PLUMBING DESIGN AND ESTIMATE 


is brittle. Hence, it should not be laid oi 
п unstable. 
ground 


base. 
* 
p | 
ges Ut. Ae 
DP | 
Tee Branch Wye Branch Running P-Trap Offset Reducer 


ша 07 D US пу B ! 
смі Slant SquareL Сш Симе Short Curve increase. 


FIGURE 2-31 VITRIFIED CLAY PIPE 4 
2-6 Lead Pipe 


Lead Pipe is also one of the oldest plumbing та! 
used by the Egyptians, the Greeks and the Roman: 
ers as soil and waste pipe. Lead is highly resistant to acid 
and is suitable for underground installation. But because 
lead is poisonous and injurious to human health, it is 
never used to convey water for human consumption. 


| TABLE 2.29 CLAY PIPE TECHNICAL DIMENSION Imm) 
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2-7 Galvanized Steel Pipe 


Galvanized steel pipe is made out from mild steel, 
drawn through a die and welded, cast into 6.00 meters 
long, This type of pipe is easily corroded by alkaline and 
acid water. The carbonic acid in water, attack the zinc 
coating and ultimately the steel itself It is subject to de- 
posits of salt and lime that gradually accumulate and fi- 
Pally choke the flow of water. Galvanized steel pipe dete- 
morate faster when used as hot water supply line. 


ДО оз в Gant 


море. 


‘Straight Elbow 


FIGURE 2.32 GALVANIZED STEEL PIPE FITTINGS 


TABLE 2-30 GALVANIZED STEEL PIPE DATA in MM 
| Pipe Screwed - 
Fitting _ 


Nominal Size 
Mm dm 
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2-8 Galvanized Wrought Iron Pipe 


Galvanized wrought iron pipe is better i 

і t г in quali 
the steel pipe for plumbing installation. Tests Res 
wrought iron pipe is more resistant to acid w: Е 
steel pipe pala aen 


PLUMBING MATERIALS 


15% and 85% proportion respectively. Because of ИЗ 
mooth interior surface and high resistance to acid, brass 
pipe become superior material for waste and water supply 
installations. Brass pipe fittings are of the recessed type 
similar in design with galvanized steel pipe 


2-10 Copper Pipe 


Copper pipe is а durable and extremely corrosive re- 
sistant material. It is easy to install compared with other 
types of pipe, Copper pipe is classified into three types, 
depending upon its wall thickness 


|. The K type is the heaviest It is suitable for un- 

derground installation 

The L type is lighter than the K type available in. 

both the.ripid and flexible form, It is commonly 

used in residential water supply line and for radi- 
ant heating installations, 

3. The type M is the thinnest and available only in a 
rigid form. This type of copper pipe is specially 
designed for small water supply lines and for ra- 
diant heating installations. 


ы 


Comparatively, copper pipe cost little тоге than the 
steel pipe, but its fittings cost lesser than that of the steel 
pipe. And because of its very smooth interior surface, one 
size smaller pipe could be used instead, without substan- 
tial reduction of liquid flow. For instance, where a 25 mm. 
(1) diameter steel pipe is required, а 20 mm (3/4") di- 
ameter copper pipe is equally sufficient. 


Special Features of Copper Pipe 
There are some special features of copper pipe that 


are worthy to mention They are: 
EN 


Pp 


ESIGN AND ESTIMATE. 


PLUMBIN! 


Brass pipe could be used as drains and vent pipe 
it could be used as cold water supply line. i 


wre 


Copper pipe is remarkably excellent material for 
hot water lines У 
4 Tt сап replace rusted or choked-up sections of g 
vanized steel pipe : 
5. No special tools required to install brass pipe nor 
threading is necessary. h 
6. lt is bent easily. A flexible vertical line can offset 


existing structure. Underground lines can be re- 
routed around an obstruction. 


7. Measuring is less critical. 
8. It needs fewer joints and fittings. 


9. It comes in longer length. 
10. Copper pipe may be used one size smaller than 


ie ` 
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Copper Pipe Fittings 


A. Spigot Joint Copper to Galvanized Steel 
B Flared or Compression Copper to Galvanized Steel 
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TABLE 2-32 COPPER PIPE TECHNICAL DIMENSIONS in М 
M 


Nominal Size | Qutside Diameter| Inside Diameter (mm) 
Mm dn mm |TypeK | Туре | TypeM 
10 зе 120 | 1000 1075 | 11258 
2 я 122 | 1262 1262 | 1423 
2 0x 230 | 18.60 1963 | 2028 
25. 1 280 | 24.80 2563 | 26.38 
a2 тм 350 | 31.10 3168 | 3228 
38 ти | 410 | 37.10 3768 | 3818 


2-11 Plastic or Synthetic Pipes 


Plastic pipe is a new concept in the field of plumbing. 
It was introduced in the Philippines at the early part of 
70's. although this type of materials was developed in 
Germany in the mid year of 1935 


Some Codes however, are still apprehensive in ap 
proving its use. According to Dick Demske: 


"Many Codes have not been updated since the days 
when plastic was still in the test tube stage, and there- 
fore do not make any mention of the type of plastic pip- 
ing that are in widespread use today... Building au- 
thorities have a reputation for hard headedness and itis 
not unknown for them to require the tearing down of an. 
installation that does not conform to their codes." 


Plastic pipe has gained widespread acceptance after it 
‘has in many ways proven itself to be superior as sewer 
and cold water pipe line. 
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rhe Rigid Type of Plastic Pipes are: 


|. Polyvinyl Chloride (PVC) 

2. Chlorinated Polyvinyl Chloride (CPVC) 

3 Unplasticized Polyvinyl Chloride (uPVC) 
4. Acrylonitrile Butadiene Styrene (ABS) 

5. Polypropylene (PP) 

6. Styrene Rubber Plastic (SR) 


The Flexible Types are = 


|. The Polyethylene (PE) 
2. The Polybutylene (PB) 


The PE and PB tubes are in coil form available at 30 
meters long. The PB tube is manufactured with special 
lengiliup to 150 meters long in coil form 


Recently. the plastic pipe бетв used for hot water 
lines are the Chlorinated Polyvinyl) Chloride (CPVC), the 
Polyvinyl Dichloride (РУРС) and the Polypropylene 
(PP), It seems to be all right, but whether it could with- 
stand hot water at 180° Е or higher temperature, plus the 
pressure of hot water for years without any amount of 
Substantial collapse or damage to itself, is still a matter. of. 
facis to be proven. Thus, extensive research із stil going 
on to develop plastic pipes suitable for hot water: 


Advantages of Plastic Pipe 

resistant to rust and corrosion. 

Water conveyed by plastic pipe has по pipe tastes. 

The extreme smooth interior st events the: 

buildup of scale, rust, and ier material that of 
ten impedes flow through metallic pipes... 

4, There is no turbulence of water and therefore, has. 


a minimum resistance to flow | 


„аа 


Plastic pipe is more 


PLUMBING DESIGN AND ESTIMATE 
ss PLUMBING MATERIALS: 


5 PVC pipe and fittings weighs about 1/5 of the {ABLE 233 PLASTIC PIPEFTFTINGS D 
metal pipe They are easily and quickly installed 
through solvent cementing. pe 
&. Plastic pipes are cast in longer length and easy to E 
cut as well as to install a |o | A ацец в 
7 The Polyethylene (PE) pipe is flexible material зо |13 [30 | 27 | 11.38 
that weights about 1/8 as much as the steel pipe, % |за |as | 3a | sa| az 


For instance, a 100 meters 25 mm diameter coil 
plastic pipe could be easily carried by one indi- 
‘igual compared with metal pipes having the 
same length and diameter which could be hardly 
carried by 5 persons. 
8. PVC pipe can be connected to existing metal pipe 
using a threaded adapter 
| PVC is virtually acid proof t 
in eco mmended str 


REDUCII 


о any chemical used 
und the home. 
or installing P V 
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PLUMBING MATERIALS | 
90 ELBOW 


SOCKETS 


14 B 


FIGURE 241 ELEOW. 


REDUCING SOCKETS 


а |в | А в |с 


REDUCER ADAPTORS 


To 
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PLUMBING MATERIAI 
PLASTIC PIPE FITTINGS E 


selecting Your Plastic Pipes 


Although plastic pipe is considered superior material 
for drainage and water supply system, not all plastic pipes 
that are being sold in the market are suitable for plumbing 
И айапоп. Reputable manufacturers of good quality 
азис pipes are simply honest with their customers. The 
physical and mechanical properties of their manufactured. 
pipes such as the specific gravity, hardness, impact 
strength, compression, shearing and tensile strength are 
published including the test results and the. characteristic 
Е ие of the materials. Not until such technical data is 
published for the users information, the use of said pipe is 
doubtful and risky for plumbing use. 


DOUBLE BEND. 

Most of these plastic pipes and fittings аге produced 
from synthetic resins, The, chemistry of plastic is perplex- 
ing and the finished product could appear ina great vari- 
«ty of forms and colors. It is derived trom cal and petro- 
leum products. ? 


ga 


GLEANOUT PLUG 


The first plastic material introduced about 100 years 
ago was called Celluliod, followed by the Bakelite that 
was developed in 1905, And now, the polyethylene (PE) 
was remarkably successful in water piping services for | 
more than 50 years. Extensive researches on plastic prod- 
ucts towards standardization of quality have started in 
1945 when various plastic. materials were introduced for 
plumbing used 


In 1972, approximately 4,500 states, country, and city 
Codes permitted the use of plastic pipe for all or a portion 
И of the plumbing system. The Plumbing Code that was 
COMPARISON OF PVC AND AB! 


WALL THICKNESS: Promulgated by the Association of Plumbing Officials 


us the Plumbing Contractors was called “Model 
"ode," 


DOUBLE TEE WYE 


FIGURE 2-49 VRIOUS PLASTIC PIPE FITTINGS 
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Support 
PVC and CPVU installation must be supported 
hanging from the ceiling, rafters or floor joists. The 


tances recommended between hangers are 
Е е Presented ir 
the following table p 


TABLE 2-24 RECOMMENDED DISTANCES OF HANGERS 


Diameter of Pipe Hanger Distance: 
Inches mm im Meter 


Pipe for Plumbing Systems are: 
1. The National Standard Plumbing Code 


2. Building Officials and Code Administrations 
ternational 


3-1 Cast Iron Pipe 

For so many years, cast iron. 
types of plumbing installations. 1 
durable material for house sewer, h 
and vent pipe on various types 


The use of cast iron pipes В 


LÀ 


Cast iron pipe is affecte 
хо chemical action. 5m th 
trol 


The commercial length. 
centimeters long with 
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he kind of pipe ta 


used. Thus, it know the specific 


each type 
Recommended Uses 


1. The Standard Pipe is used for a well-fitted bub 
spigot connections 

2. The Single Hub is recommended when the length of 
2 pipe needed is more than 150 centimeters 
wherein cutting is not necessary 
3. The Double Hub is preferred when a piece of pipe 
needed is shorter than 150 centimeters long. V 
the pipe is cut, both ends has hub to serve as jomt 


(TCDD 


PLUMBING DESIGN AND ESTIMATE 
3-2 Measuring Length of Cast Iron Pipe 


In measuring length of cast iron pipe, the end 


that will enter into the hub is added to the face len 
ace 1 
the effective distance 80 


Engagement length boe 


Face to face distance. 


FIGURE 34 FACE TO FACE LENGTH. 


i 


TABLE 3-3 ADDITIONAL LENGTH IN CUTTING CAS’ IRON 
-- - — 


Engagement Lengti 


SOLUTION 


1. The length of the face distance 
Refer to Table 3-3, the a 
mm (2") pipe is 6.2 centimeters. 
Add: 


120 a 


2, This is the 
installation, 
appropriate because the 
150 centimeters. The 
cutting could be used 


ILLUSTRATION 3-2 


From Figure 3-6, find the 
cast iron pipe required using 


SOLUTION 


PLUMBING DESIGN AND ESTIMATE 
MEASURING, CUTTING A 
somos 


The installation distance 
Table 3-2, the effective 
pipe is 1.50 meters. 


Divide by the effective length — 


m 650 т = 433 


7.5 + 75 = 15 centimeters 
2. The total length required is: 
360 + 15 = 375 centimeters 


3. Divide the total length by the effective 
[x Е 


лежи ети cti 
to be cut or taken from one pipe. In short, 
тети 


CEES ed ose .93 cm. E 
Vn ‘otal length... e 
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A chalk mark is drawn around the pi 

The pipe is laid on sand x 

With the use of hammer and cold сн, 

line around the pipe is struck Senn К 
then continue striking harder and harder all a 
until the pipe is cut or part off jo 


erm 


Mark Chalk Line Hacksaw Cut Cut with Chisel 


FIGURE 3-8 CUTTING CAST IRON PIPE 


E QUANTITY OF OAKUMIN PIPE J 


Weight of Oakum per joint 
in Kilograms 


MEASURING, CUTTING AND. 


Wrap the oakum around ће, 
space around the inner hub. 

ing iron, drive the o 

then, compress firmly to make 
2010 25 mm clearance from the | 


Afer packing, the joint is seal 
lithically poured aro 

mm above the bell. Then packed аре 
the calking iron tamping it firmly to n 
tight seal. 


Packing Oskum Ladi 
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г 


ILLUSTRATION 3-4 


Determine the quantity of oakum and lead in 
grams required for a drainage installation with the follow 
ing joints. 1 


8 joints of 50 mm pipe 
14 joints of 100 mm pipe having 20 mm lead packing 
SOLUTION 
1 Referto Table 3-4, and Table 3-5, multiply: 


Oakum- Sjoints x.05 = .40 kilograms 


14joits x.15 = 2.10 kg. 


Lead : $joits х.50 = 4.00 kg 
14joints x10 = 1400 kg, 


2 Order. 250 kilogram oakum 
. 18 kilograms peg lead 


3-4 Galvanized Steel Pipe = 


MEASURING, CUTTING AND J 


the layout and re-routing of the pipes. 
ivice. All pipelines should be i 

T as possible. The number OF filings 
Dus the threading work can be 
Fequired if the plumbing layout was 


Measuring and Cutting. Errors 
measuring and cutting of pipes, may mean 
"sd fittings, cost of labor, and the risk 


‘The face to face methods of measuring 
connection is considered the most ге 
were already explained in connecting cast 


pipe entail a very 
for one to know bt 
threading operations ent 


Never hold threaded. 
surely damage the thread. 


4 PLUMBING DESIGN AND ESTIMATE 


MEASURING, 


in 


Provide the threaded portion of the pipe with a ти 
jon tape in ise direction before i 

fitting joint to obtain a water-sealed connection. 
& The use of ready made nipples ranging from 
inches to 12 inches long was proven economi 
than fabricating them on site The amount of 
and treading as well as the time of installing is re 
duced substantially 


TABLE 3-6 LENGTH OF SCREWED PIPE INTO THE FITTING 


PiceDiemster | Standard Бетә | Drainage Fitting 
mm in | em | em 
| | 

ги || 32, | - 

2 k AZ < { 

= m 16 = 

x 4% 46 8 

за | * as 

so Е [| | 2c 1 ‘ 

35 - 22 Em 
LE - 25 


| 


ае screwed isto the fitting, by forcing through 
de splitting of the pipe fitting. 


1 
і 


ILLUSTRATION 3-5 


From Figure 3-10 determine the length of galvanized 
steel pipe required to connect the installation using 12 mm 
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TABLE 3-8 WALL CLEARANCE FOR PIPE INSTALLATION 


Pipe Size | Pipe Alone | Pipe 8 Fitting| For Turning Fitting 


зв ти 60 ст, 75 ст 150 ст. 
50 2 83cm вест 175 ст 
75 3 8.8 cm 125 ст 25.0 om, 
400 4" | 1130ст | 150ет 30.0 cm 


TABLE 3-9 LENGTH OF TEFLON TAPE ON PIPE JOINT in METER 


Number Pipe Diameter in Millimeter 

sun | 10 | 12 | 20 | 25 a | зв 
1 os | оет | 083 | 113 123 | 10 
2 vos | 134 | 168 | 226 208 | 300 
E 162 | 20 | 249 | 339 350 | 450 
3 | ze | 25 | 332 | 4 492 | 600 
$ | Ao | 33 овен 565 615 760, 
6 402 | 498 | 678 738 o 
7 sre | 469 | 581 |791 8561 | 4.05 
в | 42 | ss | se4 | 904 эва | 120 


ILLUSTRATION 3-6 а 


Determine the amount of Teflon Tape required for 


following number of pipes and fitting connections specify- я 


ing 5 rounds per joint. 
12 mm. —-—- 16 joints 
. 20 тшп. ~- 12 joints 
25 mm. ------~ 10 joints 


SOLUTION 
ils Summarize the joints according to the pipe size. 
fer to Table 3-9. Multiply: ў 
12 тт 16 joints x .335 = Н 
20 тт - 12 jointsx 415 = 498 
= 5.05 


25 mm - 10 joints x 565 = 
“oallengihetTelon ape = 1598 


MEASURING, CUTTING AND. 

2, One roll of Teflon tape is 1 meter long, or 
oats = 

» 


3-5 Copper Pipe Й 
Copper Pipe is classified into two types: 


|. The Rigid type and 
2 The Flexible type 


Copper Pipe Working Procedures 


Та measuring length of a rigid or 
pipe, the face to face method is also 
depth of the soldering hub is added to 
to face length of the pipe. 


Cutting of copper pipes with 
cutter will е el sa 
absence of a rotary tube 

with 24 teeth per ind 


3, Cutting is done 
stroke. After cutting, | 
the pipe with a file or 


1 


FIGURE 2.11 DRAW BA re 
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MEASURING, CUTTING AND. асет" 
Avoid soldering the pipe that contains y 
other connections with wet rags in the 
before soldering to avoid melting of 
joints 


4. Copper pipes are bent slowly on a wide radiu 
avoid kinking. Bending a pipe is easily dome. 
pipe bending machine to produce a very sati 
result. Another way of bending copper pipe is b 
ing a steel spring inserted inside the pipe to produk 
a smooth clean curve. 


TABLE 3-10 COPPER PIPES | 


Soldering Copper Pipe Joints 


Rigid K 
Rigid L 
Rigid M 
Soft K 


1. Clean thoroughly both ends of the pipe to a brigh 
finish including the inside of the fittings with 
clothe or fine sand paper 


Soft L 


2. Apply a tin coat of non-corrosive flux or sold ae 
paste to all cleaned surface of the pipe and fittings. à 
3. Place the fitting up to the hub and rotate for s eral 


times until the flux.is evenly spread. 
4 Wipe the excess flux around the fitting: 

one operation only. With a propane 101 

fitting uniformly around the pipe g 
5. Never allow the fluxed joint to stand for 
hours before soldering 
. During the process of cooling, avoid dist 
pipe or the fitting for it might weaken or bres 3 
seal. 


Clean Pipe with 
Emery Cloth 


PLUMBING DESIGN AND ESTIMATE 
М MEASURING, CUTTING 4 

The simplest way of joining plastic pipe 1 by 

ing called Solvent Welding. Solvent welding 


about 14 the time it takes to assemble bell and. 
joints. 


of plastic being used, there are 
cleaning of the pipe before i 


Apply solvent cement liberally 
brush to the shoulder fitting a 


Insert the pipe into the fi 


turn or а turn. The span 


application to the quarter turning 
than 30 seconds. 


Working With Plastic Pipes 


1. Measure the face to face distance of the fittir 
be connected. Add the engagement length b 
cutting the pipe. 


Do not disturb the pipe for severi 
quarter turn, Wait for about 2 В 
the line under pressure. Drying 
be far enough advance from 15 to 
use of the line, 


FACE TO FACE DISTANCE 
Engagement length 


| FIGURE 3-14 | 
Some plastic pipes can be cut with a sharp kn 
all can be cut with hacksaw or handsaw. A го 
pipe cutter should not in any manner be used 
dn plastic pi 


PLUMBING DESIGN AND ESTIMATE 
и MEASURING, 
9. Correction or repair of lines may be done b 

the pipe at а reasonable distance away per 
of the fitting then connect with coupling or sc 
(See figure 3-15) 


TABLE 3-13 QUANTITY OF 


ILLUSTRATION 3-7 


List down the materials required 


age pipes using: 
63 mm x 3,00 meters plastic pip 
100 mm x 6.00 meters pipe as sh 


E 


Size ot ring | B 
Седов то | 12 | 29 н 
sOLUTION-1 (Using 34 


1. The face to face Е 
the length of one pipe 3 


3.00 


2 This simply 
long and В of 


PLUMBING DESIGN AND ESTIMATE 


4. Add the results of 2 and 3 
5. Order 


2.40 + 15 285 m 


14 pieces 63 mmx 3.00 meters 
1 cutat 2.55 meters 
13 pieces 63 mm coupling joints 


6. Solve for the Solvent Cement, There are 28 joint 
See Table 3-12, for 63 mm plastic pipe, multiply: — 


28 joints x 5.0 = 140 grams 
SOLUTION -2 (Using a 100 mm x 6.00 meters pipe) 


1. The face to face distance is 44.40 meters. Divi 
the effective length of one pipe. Refer to Table 3. 


= 7,56 pipes 


А the engagement Ie 
10 Table 3-12 along 100 mm pipe size, multiply: 


2 x140 = 28 centimeters ог .28 meters, 

4. Add steps 2 and 3: 
336+ 28 = 3.64 meters, 

Order ; 7 pieces 100 mm x 6,00 meters 
КЕТО e 
"m IN Е: 
его А 


n 
> 


MEASURING, CUTTING 


rj 2 


engagement length 


SOLUTION 
1 The face to face distance is 28 
2, The effective length of one 6,00 
to the laying length minus the tele 
‘Table 3-12, 
6.00 т. - 16m, = 5.84 m 


4, This simply mean, we 
Jong plus 88 of one 6. 


. Solve for the 
two ends, 16 x 2 


[/ 
e ste] 
--2 
Strap Wrench Threader: 


comma] CJ nmm 


Threader 
Chain 
Stillson Wrench 
Yoke Vice 


Pipe Wrench 


FIGURE 3-19 VARIOUS PLUMBING TOOLS 


MEASURING, CUTTING AND JOINING PIPES 


petermining a Distance with Offset Angle 


g 90° or 45° degrees elbows, Th 


culate the length of pipe needed for a 4 


metimes necessary to offset a run of pipe around 
ture, a post or other obstruction An offset can be 


е 45° is better 


леге is less friction and therefore less pressure 
en 45° fittings are used. Likewise, it is very easy 


5^ offset. 


TABLE 3-14 RATIO OF OFFSET MEASUREMENTS 


offset Angle | Ratio of Travel to Offset] Ratlo of Run to Offset. 


1.555 
1414 
3.000 
2613 
5.128 

10.217 


0577 
1.000 
1732 
2414 
5,027. 

10,168 


ILLUSTRATION 3-9 


Find the travel distance of the pipe if the offset angle is 


45" and the offset length is 30 centimeters 


75 
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SOLUTION 


1. Solve for the travel length, referring to Table за 
along 450 offset angle under column ratio of tem 
to offset the value is 1.414. Multiply: 


SEWAGE DISPOSAL - 
SYSTEM 


4-1 The Sewage and its Disposal D 


The collection and safe disposal of human v 
among the most critical problems of environmental 
Recent statistical reports revealed that most of the 
borne diseases such as dysentery, typhoid, 

other intestinal disorders are prevalent in 
is no proper and scientific Sewage Disposal S 


„ typhoid ra 
ther move by 


These harmful organisms ate 
water flows, flies, rodents, 
which causes contamination, 


The daily average volume: 
per capita is about 80 grams 
urine. When diluted E 
lons per day to form. 
very small portion 


Travel length = 30x 1.414 
= 42.42 centimeters 


| да 


Propane Torch ‘Yarning & Calking Iron 


Matting Pot & айе 
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It is therefore important not only to know the diffe 
types of sewage disposal systems, but also to unde 
the scientific value of the system 


Type of Sewage Disposal System 
Sewage disposal system has four types 


1. The Cesspool 
2. The Privy 

3. The Septic Tank 

3 The Public Sewer Line 


The Cesspool is a hole in the ground curbed wi 
stones, bricks, concrete hollow blocks, or other ma 
laid in such а manner as to allow raw contaminated 
age to leach into the soil The organic wastes accum 
and finally disposed of by disintegration process. 


FIGURE 42 THE PRIVY 


The Septic Tank is a device or 
pedite the decomposition of the 
raw sewage waste, Raw sewage consists 
tleable solid called organic 
tated in a septic t 


Y 
The Public 
operated and m: 
a sewage treatm 
from buildings and houses to a di 


Of these four types of 
and the privy are ali 
recommended by the 
Sewer line and the Зе 


PLUMBING DI 


AND ESTIMATE. 


The Combination Public Sewer is the oldest jy 

public sewer that conveys both storm water and sam 
wastes. This type of public sewer is already obsolete 
no longer allowed by sanitary authorities. 


The Sanitary Sewer is a public sewer facility that 
ries regular sanitary wastes only. It terminates in a mod 
sewage dispersal plant. Rainwater is not permitted to. 
into this type of public sewer 


The Sanitary Sewer is classified into two types: 


]. The Intercepting or Trunk Line Sewer 
2. The Tributary or Contributing Sewer 


The Intercepting Sewer is a sanitary sewer that 
weys sanitary waste to a dispersal plant. It is coi 
pipe that varies in sizes) 
eter. The pipes are lai 


SEWAGE DISPOSAL SYSTEM —— 


concrete pipe laid in an open trench. It is gi 
in diameter installed not more than Э. 


"reet prade and terminate inta the intercepting, 
Ра 


the Storm Drain is another kind of 
that carries storm water. It terminates ele Я 
such as canals, lakes or rivers » 


Manhole is classified as à device of the. 
storm sewer It serves as man’s bee 
cleaning and repair, It is constructed. out of bri 
зе or concrete at an interval distance from 
meters. The manhole diameter varies. 9 
timeters provided with iron rungs to з 
maintenance crew to reach the bottom. И 

leveled s 


a well-fitted cover on top, | 
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1 From the plan of the public sewer line, find th 
distance between manholes to be laid with eeni 
pipes. Total distance minus the space area occupisy 
by the manhole а 


n 


The net distance found divided by the length of ong 
pipe at 1.00 meter long regardless of its diameter. — 


3. Subtract 3% to 4% from the obtained number о 
pipes in order to get the exact number required 


ILLUSTRATION 4-1 


As shown in Figure 4-5, determine the number of 69 
centimeters diameter concrete pipe. 


FIGURE 4-5 MANHOLE OF PUBLIC SEWER LINE 
SOLUTION 
1 Find the net length to be laid with concrete pipe. 


‘The distance between station 1 and 2 is 100 meters 
Subtract the space occupied by manhole 
The net distance is 


2. Divide the net distance by the length of one pipe: 


SEWAGE DISPOSAL SYSTEM. 


9900 x 03 = 297 зау 3.00 meters 
99.00 — 3.00= 96 pipes 


4 If there are 96 pipes, only 95 joints will be grouted | 
or plastered, because the two ends will terminate at 
the manhole. 


5 Refer to Table 4-1, Concrete pipes with 60 cm. di- 
ameter needs .132 bags of cement and 0165 cubic 
meters sand per joint. Multiply: 


Cement 95 x 132 = 12:54 say 13 bags 
Sand: 95 x .0165= 2.0 cubic meters 


Comments : 


|, To some estimator, 
needed for a certain 
dividing the distance 
allowance of396 to 5 
tingencies. — ' 


2. The idea of dividing the. distance by the 
one pipe is acceptable, but it the additional. 
is questionable, Tt would be interesting to 
actual installation of concrete the 
cannot be fitted exactly with # 
between the pipe joints cannot 
the materials and installation аге 


3. Ifthe installation of the 
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Assuming that the gap between pipes is about 3 
timeters, and for a distance of 100 meters 
the manhole, there will be a total gap of 99 jg 
Multiplied by 3 centimeters is equal to 297 
ters or about 3.00 meters 


The total gap of 3.00 meters long if subtracted 
the net distance of 99 meters, the number of 
required between manhole distance is only 96 


On the other hand, if the distance between m 
is 100 meters divided by the length of one 
which is 1 meter plus the additional 5% allow 
would mean a total of 105 pipes needed per 


percent allowance for, contingencies will or 
to a bloated estimate. 


ообо Bede p 
ters per station was used inst 
distance indicated in the plan is measured from Cen 
ter to center of the manhole. Subtracting the sp 
Д by the manhole, the length to be laid. 
pipes will be 99 meters only not 100 meters. 


SEWAGE DISPOSAL SYSTEM | 
TABLE 41 QUANTITY OF CEMENT AND SAND PER PIPE, 


Concrete Pipe Size. 
In Meters. 


“Tne values presented was based onthe sssumplion that the grout or 
piaster completely surround the joints between pipes- 


Sewage Ejector 


Sewage ejector 
waste in the sumj 
stalled overhead. 


public sewer line was installed at a 
ters below the street level. Large b 
may have a deeper excavation 

its waste towards the main 
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suspended solid of the sewage is removed Jp 
sedimentation to form а semi-liquid substance с 
sludge. The sludge accumulates at the bottom of the 

tank Parts of the solids are formed into floating se 
Both the scum and the sludge are processed by 
bacteria and transforming them into liquid and gases, 


This process is called digestion. The solid matt 
reduced in sizes and consequently changed in char 

The septic tank therefore, combines two processes, s 
mentation in the upper portion of the tank and a 
decomposition of the accumulated sludge at the bo 


Decomposition of organic matter from human. 
a bacteriological process caused by 


L Aerobic bacteria called.aerobes, 
3. Anaerobic bacteria called anaerobes 
3, Facultative bacteria 1 


The life process of Aerobic bacteria isin 
of material oxygen. The An: Tobic bacteria 
hand, functions in the absence of free oxygen. Lil 
Facultative bacteria also functions even with or 
free oxygen. ‘These three types of bacteria have no 
to disease. They thrive naturally in sewage, and 
tion when conditions are favorable in terms ОГ. 


SEWAGE DISPOSAL SYSTEM. 


ies therein and may. then destroy the purpose 

septic tank is constructed 

E. 

The human waste or excreta are decomposed, until Ње. 
organic matters are transformed imo materials that could 


ivit 
the 


o'#ionger be utilized by the bacteria in their life pr 
Tne process of decomposition is regarded as ius 


Decomposition caused by anaerobic bacteria iic 
sometimes referred 10 as putrefaction, is accompanied by 
bad odors. Оп the other hand, aefobie deco jon is 

Ot accompanied by unpleasant odor. А sewage that turns 
dark and рат Es due to anaerobic decomposi- - 
tion is called Septic. Decomposition caused by aerobic. 
bacteria is accomplished with no definite time and could. 
be within a matter of hours. 


Gasses that are Produced Inside the Septic Tank 


are 
1 


А 


These gases are discharged into the atmospl 
through the ventilation pipe. t 


4-4 Construction of the Septic Tank 


Septic Tank is constructed from either of the follo 
materials: 


There are different gases produced inside the 
tank ranging from organic to non-organic gases, 
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and carbon, a principal component of natural gas. 
Carbon Dioxide (СО:) is a combination of 
and oxygen. It is the simplest oxide of carbon, 
Carbon Monoxide (CO) is a by-product of m 
classified as poisonous gas 

Hydrogen (Hz) evolves as a moist gas from organi 
waste. 
Hydrogen Sulfide (H2S) is a colorless gas with of 
fensive odor. 

Sulfur Dioxide (HO) is also a colorless gas 
an irritating odor. 1 


а 


General Conditions in Constructing а Septic Tank 


i 
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The concrete or masonry septic tank is usually con- — 
structed ìn a rectangular form. The reason 15 fo 
retard the even flow of the waste, that is necessary, | 
to avoid disturbing the decomposition processes 
inside the tank. 

The minimum inside dimension of a septic tank is 
90 centimeters wide by 150 centimeters long. 
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be long turn sanitary tee, The inverts are inst) 
in the wall of the tank at least 120 centimeters а 
its bottom floor equally spaced from both sides 


The invert is extended down the liquid of the 
not more than 30 centimeters, This is to 
smooth delivery of the incoming sewage below 
scum line. Scum refers to the lighter organic mat 
rials that rises to the surface of the water 1 


The bottom of the digestion chamber should be 
sloped to one low point. The purpose is to gather 
the settled organic materials into one mass to favor _ 
the propagation of the anaerobic bacteria. 


The septic tank, should be provided with a man- | 
hole, extended a few centimeters above the st 
ofthe soil to overcome infiltration of 
tet. This manhole will serve the purpose of d 
ing, inspection and repair of the tank. 
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s Septic tank for large plumbing installations are 
provided with suspended compartment attached to 
the ceiling slab of the tank. The baffle plate is ex- 
tended down the bottom of the tank about 40 cen- 
timeters below the scum line. Each compartment of 
the tank separated by baffle plate is provided with 


manhole. 


9 The Septic tank, should be constructed near the 
surface of the ground, because the correction of the 
waste depends upon the extent of oxidation and the 
existence of anaerobic bacteria, Another kind of 
bacteria that split and digest the effluemt is the 
aerobic bacteria. A kind of bacteria that survive 
only in the subsoil not more than 150 centimeters: 
below the surface. Oxidation of the deeper 
than 150 cm. would 


m 
4-5 Size of the quis 
2 
So far, there is no tic 
to arrive in determining a definite size of a septic tank. 
However, sanitary authorities agreed in principles that: 
| For a family of 6 persons, the minimum tank сар 
ity should be approximately 1.3 cubic meters 


minimum size 


centimeters long and 120 centimeters depth. 


1 
of 90 centimeters wide | 
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3. For residential installation, the practice is to. 
to 6 cubic feet of tank volume per person, Tha 
septic tank that will serve a family of 12 p 
must have a liquid capacity of 6 x 12 + 72 
feet or 538 gallons. (one cubic foot is 748 ga 


Technical Data in. Determining Volume of Septic T; 


Minimum width. 90 cm. 
Minimum length 150 cm, 
Minimum depth 120 cm. 


For residential buildings to serve P 
larger number of people, allocate ........ 0.14 to 0.17 cum. 
of liquid per person е 


‘Spe tank shoud not be Jess than -+ 057 cu. m. nor 
more Май ......--.-. .086 cu. т/р 


SOLUTION 


То determine the volume of a septic t 
the Technical Data of с 
commercial establishment we find 
cubic meters. Multiply: 


Assume 1.2 meter width of 
sons. For 200 individuals; 
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Sludge 


FIGURE 4-9 CROSS SECTION OF SEPTIC TANK 


ILLUSTRATION 4-3 


A motel with toilet and bath, and kitchen 
serve a maximum of 100 persons, Determine the cay 
and dimensio! of the septic tank. is. 


SOLUTIO! A) LE И. "A 


1 to 
kitchen, the waste per person per day is 50 
Multiplied by 100 persons is 5,000 gallons ad 


(2. Using the formula: V = 125 0.750 
У = Liquid volume of the tank in, 


à 19 = The daily sewage flow o 
ПР 1.125 and 0.75 is constant v 


‘small dwelling wth seasonal occupancy 
Single family dwelling. 

‘Multiple family dwellings (apartment) 
Rooming houses. 

Boarding houses. 


Hotels without private bath 

Hotels with private baths (2 persons 
Restaurants (toilet and kitchen wastes. 
Restaurants (kitchen waste per meal + 
Tourist camps or trailer parks with central 
Tourist courts of mobile home 

Resort camps night and day 

Luxury camps 


PLUMBING DESIGN AND ESTIMATE 


5 To find the dimensions of the septic tank ipm 
maximum depths is 1.50 m. and the width is 


sumed to be 3.00 meters, divide: 


L= 142cum = 350 meters 
3.00 x 1.50 m 


TABLE 4-3 SUGGESTED SIZE OF SEPTIC TANK 


No, of Persons. 


served MS 640 11-16 1620 [t30 3140 41-50 5145 78399. 


Inside Widthem.| 90 110 120 150 |130 150 


Inside Length 
Plus leaching |150, 200 270 300 |210 250 
well 


Depth of Liquid. 


TABLE 4-4 MAXIMUM ALLOWABLE SLUDGE ACCUMULATI 


INA SEPTIC TANK 


DEPTH OF LIQUID 
from Bottom of Outlet Device 
to top of Sludg: 


Residential Commercial or Industrial 


SEWAGE DISPOSAL SYSTEM. 


4-6 Location of Septic Tank 
Location of the septic tank shall observe the following 


considerations. 


| The septic tank may be located closer to the build- - 
ing it will serve, providing a minimum distance. 

2.00 meters from the outside wall. 

2 As much as possible, the septic tank should not be 
located closer to the doors or windows. 

3 Septic tank should be at least 15 meters away from 
any source of water supply The farther the better. 


Requirements for a Satisfactory Disposal 


of Human Waste 
ТУ Phere sh contamin ‘sure 
face that ma: int 
2. There shoul 


Excreta should not be accessible to animal 
cockroaches, vermin and the like - 


There should be no odor and. 


In most cases septic tan 
lated. It lacks free oxygen. 


vidual entering into а 
cleaning purposes, may 
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When repair work or cleaning is to be made, be 
that the septic tank is well ventilated, by removing 
manhole cover few days in advance of the work 
Precaution is to supply fresh sir inside the tank, while 
work is being done 


e the 
ло i 


Remember that the tank may contain inflammable 


gases that might be ignited to cause a terrific explosion. if 
light is needed to work in the dark, an electric emerge 
light with properly insulated cord should be used. In the 
absence of electric supply, a flashlight powered by dry cell 
battery is equally safe 


4-8 Sewage Treatment 


The effluent removed from the septic tank is still in the 
stage of objectionable matter. Although these organics 
ters have been removed, and many of the objection 
gases have been eliminated. still it contain countless 
ber of harmful “anaerobic bacteria and “objecti 
chemical compounds in solution that must be dispi 
There are several methods and processes wherein sew- 
ages may be treated. And those that are most commonly - 
used are the activated sludge process, and the trickling ОГ. 


CHAPTER 


THE WASTE PIPE 
5-1 Introduction 


1n the study of plumbing, it is important to know the 
different parts of the piping i tions and their func- 
tions The effectiveness of plumbing installation depends 
upon the strict observance of the natural laws of nature 
such as: gravity and the atmospheric pressure that affect 
the whole system. Most of the failures encountered in 
plumbing installation, were due to the mon-observance of 
these natural laws, and the grave abuse of it j 


Generally, Waste Pipe i 
pipe. Smaller because of the 


the various plumbing fixtures. 
terials found in the water waste 


hair, garbage, and many other objectionable substances. 


Plumbing fixtures are too often misused. Household’s 
refuse of all kinds, are carelessly ка ЕЕ by flushing 
them through the plumbing system. the improper 
use of plumbing fixtures can only result in waste line 
stoppage, and deterioration of the pipeline А 
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The Waste Pipe is any pipe in а drainage installan 
that receives the discharges of any fixture except 
closet and conveys the same to the soil branch, soil pipe: 
house drain. Fixture refers to slop sink, lavatory, urin 
bathtub and the like except water closet 


The Vent Pipe in a plumbing system functions as aig) 
passage or conduit to ventilate the drainage and waste pipe 

Mretallation. As already discussed, solid human waste ig 
discharged by water closet only to either the soil branch, 
Soil pipe, soil stack or house drain. Categorically, any 
pipe that receives and conveys human waste is by 
the word “Soil” such as; soil branch, soil stack ete. 


Soil Branch refers to a horizontal pipe affixed by 
word soil, The word soil. connotes а pipe. receis 
charges foni water closet. On the other hand, if 
branch does not receive discharges from water close 
from other fixtures only, it will be classified as H 
Pipe. 


Soil Stack is a vertical pipe installation where the 
‘branches terminate. The pipe is called stack being im 
stalled vertically, and the word soil is affixed because m 
‘receives human waste from soil branch. Otherwise, it wi 
again be classified as Waste Stack. 


‘When a waste pipe is not directly connected to & o 
stack or house drain, it is called Special Waste. 


General Conditions for a Good Waste Pipe 


u By making the right choice of materials. 
2. By conservative use of fittings. 
Vor ves diesen 
4 slope or grade of the pipelines. 
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z Using the right size of pipe. 
> Correct manner of joining the pipes and 
Providing stable and rigid support 


5.2 The Right Choice of Materials 


The materials intended for waste pipe installation, - 
could be well selected from those that were ‘enumerated in 
Chapter 2. The character of the waste to be drained, and 


the service to which it is intended for, dictates the kind of 
materials to be used. 

For instance, any waste pipe line that conveys large 
amount of acid must specify acid resistant material, Ex- 
ample of which, are fixtures serving chemical laboratories, 
plating, engraving establi: and others that uses acid 
of various kinds. Refu: T omesti 
and commercial kitchen, 
but considerably ту smiley 
fore, does not require the use 


5-3 Conservative Use of Fittings: 


The smooth flow of waste inside the pipe is а pnmary | 
consideration in all types of ing installations. Most 
of the waste pipe line 
warranted use of 
cause of using the wrong 

tion. Conservative use of 

of the right kind. of fittings fora 
tions, turns or offsets. 


Injudicious use of fittings sho k 
Plumbing installations. Short cu 
smooth passage of waste. 


— 
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Pipe joints and fittings were specially designed to 
make smooth changes of directions, turns or offsets. But 
Sometimes, their application may not be in accordange 
‘vith the purpose for which they were made 


There are many self-proclaimed plumbing experts who 
install pipes in what they called short cut method. The core 
tect use of joints and fittings were not properly observed 
It is maybe because they are so in hurry of the work and 
their pay as well But the question is, how sure are we that 
the installations are clogged free? 


Pipe installations that fails or break too soon, may have 
been due to any of the following causes: 


1, ‘The useof too many fittings and 
2 Theuse of wrong type of fittings, 
Recommendations: | 
| 
L Do notuse short radius fittings on а vertical 
horizontal directions or horizontal to horizontal 
changes 
2. Use long sweep fittings on horizontal changes. 
3. For vertical to horizontal direction of changes, the 
Y and 45° fittings are most appropriate 
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4 The T fitting was designed for vertical run with 
lateral branches only Its use on horizontal installa- 
tion will create a tilted or crooked joint connection 
called “Premature Waste Line Defects.” 


Tifed joint 


Premature Wante Line 
Defect 


Verlica to Hortzantal 
Changes. 
FIGURE 6.2 


5-4 Location of Cleanout j 1 


yi 


The-waste pipe installation mus 
ample number of cleanouts, strat 
opened in case of pipeline trouble. is 
of the plumbing system accessible on floor, walls or ceil- 
ing. It is equipped with a plug or flush plate so designed as 
not to impair the aesthetical view of the room. 


zs 


to 


It should be sized equal to the diameter of the waste pipe, 
Where it is to be connected, This is to avoid interference in 
the rodding or cleaning process. Cleanout must be readily 
accessible to the plumber in case of waste line stoppage. — 


5-5 Right Slope or Grade of Waste Pipe — 


‘The ideal position of horizontal waste į 
"nstalled at 2% slope. Meaning, the pipe 
за inclined ratio of 2 centimeters рег. 
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e, a 300 meters pipe installed as а waste [ing 
Will have an inclination of 3X2 = 6 centimeters. 

Waste pipe must be of sufficient diameter to afford 
adequate velocity of flow in order to make them as nearly 
selfscouring as is practical The latest scientific tests ang 
experiments conducted by the National Bureau of Stan- 
dards sponsored by the Housing and Home Finance 
Agency, showed that, wet venting and stack venting ме 
safe in certain type of installations. The experiments ire- 
vealed that the Trap Seal Loss occurs when the grade or 
slope of the pipe is increased from 2% to 4%. 


— 


FIGURE 6.3 RIGHT SLOPE OF PIPE 


cipe 


Trap Seal Loss means the loss or escape of standi 
water inside the P-Trap. This is usually caused by sipho- 
mage induced by rapid flow of waste inside the pipe. Iti 
alio referred to as Water Seal Escape. 


Plumbing installations usually suffer grave abuse of 
function brought about by human elements. Record shows 
that, waste lines identically designed with the same size 
and grade, installed in different residences, but used by 
different persons, functions differently The materials 
methods used in food preparation, plus the habits ofthe 
housewife, accounts for this. 


Some people use plumbing fixtures as a means of 


ting rid of almost any kind of unwanted waste. Waste 
as garbage. grease, hair, lint, matches, cigar, paper and 
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(ке are found in most clogged waste lines, Take note that. 
plumbing installations аге not intended to convey materi- 
js of this kind of unwanted waste 


5.6 Manner of Joining Pipes 


Injudicious connection of fittings should not be per- 
mitted in any plumbing installation Each kind of pipe has 
awn manner of joining recommended and specified by 
the manufacturers. For instance, cast iron pipes are joined 
by the use of oakum and lead at the hub and spigot con- 
nections Likewise, plastic pipes clearly specify the use of 
solvent plastic cement, or by special fitting connector 
Remember that any alteration or deviation from the manu- 
facturer’s specifications will only endanger the effective- 
ness of the pipe joints, 


5-7 Determining the Size 9f te 


The National Plumbing Code on the size pipe 
provides that у 


“The waste pipe diameter shall be adequate 
serve the installation of fixtures in a general way, but the 
best way is to fit the diameters of commercial 
the fixture pattern in the most efficient manner." 


The size of waste pipe intended to receive waste from 
the fixture must be of sufficient diameter, This is to ac- 
commodate the velocity of flow, making them as nearly 
Scouring as necessary to prevent 


Scouring means to flush or wash ou 

that by by flowing through There are 

making the drainage pipe large 
“агу, will increase its in 
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without scientific basis, has triggered disagreement 
people in the plumbing industry Disagreement om thig 
matter however, WAS resolved when the Uniform Plumb- 
ing Code Committee formulated data as guide and refer- 
ences in determining. the size of the waste and other drain. 
pipes. 

The data formulated by the Committee for incorpora- 
tion in the Plumbing Code were product of countless tests 
and experiments conducted for years. In addition, installa- 
tion experiences that were proven satisfactory in service 
compiled over a long period of time were also incorpo- 
rated 


The Uniform Plumbing Code Committee's Find- 
ings are Enumerated Briefly as Fohows: 


1 By inereasing the size of the drainage pipe, 
not guarantee effective ‘scouring action, oF 
cleaning ability of the pipe. Self-cleaning abili 
present, when the liquid and waste inside 
flow smoothly and simultaneously together. 

2, Water flow inside a larger pipe is relatively shal- 
low. The solid waste does not flow on shallow wa- 
ter but tend to remain at the bottom of the 

‘This is practically the most common cause 

many clogging problems of drainage 

3 
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5 On the other hand, too small pipeline is subject 
overloading of flow The heey is to Eus 
back-pressure, siphonage, and floor flooding. 


5.8 The Fixture Unit 


The National Plumbing Code strongly indorsed the use 
of Fixture Unit Value as waste load in determining the 
Sue of the waste pipe. The Uniform Plumbing Code 
Committee, conducted numerous tests on various plumb- 
ing fixtures in order to determine the amount of water each 
fixture discharges in one-minute interval through their out- 
let orifices. 


TABLE 5-1 FIXTURE UNIT VALUES. 


ind of Fixture. 


Bathtub 

Floor drain А 
Kitchen sink 

Residential sink - 
Lavatory or wash basin 
Laundry tub. 
Shower bath 

Slop sink 

Sink, hotel or public 
Urinal 

Water closet 
Combination fixture 


‘One bathroom group consisting 
of water closet, lavatory, bathtub 
and overhead shower or water clo 
lavatory and shower со 

For every 15 square foot 


The tests result showed 


the smaliest fixtures, disc! 
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cubic foot of water per minute interval Based оп the 
findings, the Committee finally decided to establish 

“Unit Fixture" and called the water discharge as Ome 
Fixture Unit representing one cubic foot or 30 liters 
waste discharged by the fixture in one minute interval, 


‘Stack with 3 or more. 
Branches intervals 


N 


Boeome urns 


With the information just discussed and the даш 
sented in Table 5-1, the student must be 
the drainage pipe required 


5-2 for the size of the 


THE WASTE PIPE 


ILLUSTRATION 5-4 


Determine the size of a horizontal waste pipe to serve 
5 urinals, 3 lavatories, В showers and 2 slop sinks. 
SOLU TION 


1 Find the fixture unit load of the above fixtures. 
Refer to Table 5-1, and multiply: 


5 urinals x 5 units. . 25 units 
3 lavatories x 1 unit 3 units 
8 showers x 2 units 16 units 
2 slop sink x 3 units 

Total 50 units 


2. Reíer 10 Table 5-2. Under the column. of one hori- 
zontal branch, 50 umts could be 1 
100 mm or 4 inches pipe. 
Comments: Y | 


a 
Examining Table 5-2 under columns diameter of pipe 
and one horizontal branch, it seems that the 100 mm. (a7 
pipe with a capacity to serve 160 fixture units load is t00 
large to serve the 50 fixture units as However, 
since 50 fixture units fall under the parameter of 100 mm 
pipe as formulated by the National. Plumbing Code, it has 
to be followed without question. Specify the use of 100° 


mm pipe diameter. 


Your plumbing design particularly Ше. i the 
pipe should be determined by way of mathematical co 
putation, using the Fixture Unit values 

less of the results when it is smaller 


gated by the Plumbing Code as р 
5-2, the Code must prevail. 
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One probable solution for a person who is thinking of 
economy, is to install a graduated size of pipe from say 39 
to 100 mm diameter in order not to violate the provisions 
of the Code. The idea is very good and acceptable on the 
premise of economy. However, it should be analyzed care- 
fully considering the cost of cutting different sizes of pipe, 
providing reducers and various fittings plus the time delay 
and the high cost of labor Otherwise, we might as well 
forget that idea towards unrealistic economy 


ILLUSTRATION 5-2 


Determine the size of a horizontal branch waste pipe 
for one lavatory, one residential sink and one slop sink. 


SOLUTION 


1. The problem is to determine the size of the 
that could effectively convey waste coming 
the 3 fixtures as enumerated 1 


2. Refer to Table 5-1. Solve for the total fixture 


1- lavatory .. ] unit 

1- Residential sink 1% units 

1- Slope sink 3 units 
Total 5 Vs units 


3. Referring to Table 5-2 under column one horizon- 


Tal branch, the 5% fixture units is nearest toite] | 


value of 6. 


4 Under column-l, a 50 mm pipe will be sati 
to drain all the three fixtures. Use 50 mm diameter 


the size of each fixture drain is not 
Eur ла, not 
the right size of drain. 


THE WASTE PIPE 


Most plumbing installation suffer 

Some people think and regard the installation as a means 
of disposing almost any kind of unwanted waste On the 
other hand, people who observed proper disposition of 
their refuse seldom experience waste pipe problem. 


5-9 Waste Pipe and Other Fixtures 


Waste pipe is classified into two types depending upon 
the kind of fixtures it will serve. ери 


1 Direct Waste and 
2. Indirect Waste 


Direct Waste is one with terminal directly connected 
to the plumbing system. 


FIGURE 6-4 DIRECT WASTE. 
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4 Sink 5 Showers 6. Drinking fountain 
a Kitchen а Single stall 7. Laundry E 
b. Pantry b. Gang S. Laboratory 
с Slop 9 Hospital fixture 


Indirect Waste refers to а connection with terminal 
mot directly connected to the plumbing system. Fixtures | 
served by Indirect Waste are 


1. Sodafountain 3. Refrigeration 
2. Bar waste 4. Drinking fountain 


FIGURE 6.5 INDIRECT WASTE 


Recommended Size of Waste Pipe 


For a particular fixture either served by direct ог. ints 
rect waste recommend the following sizes 


1, Sink Waste ‘The minimum size of waste pip 
sink is 38 mm or 152%, but because of the m 
suspended in it, the practice is to use 50 п 

jing Code provides 


THE WASTE PIPE l 


2. Slop Sink. Is tapped either on floor or walls. Traps 
on the floor shall be 75 or 100 mm. and 50 mm for 
traps installed on walls with a cleanout plug- 


3. Scullary sink 50 mm 
4. Pantry sink 38 mm 


5 Factory wash up sink — 50mm 


6 Bathtub 38 oun: nite 30 men 
7. Lavatories 50 mm 

8. Shower Bath 50 mm. 

9 Urinal 50 mm 

10. Laundry tub 38 to 50 mm. 


11. Drinking fountain f 
12 Lavatory waste |S 
13. Hospital fixtures o | 5 


It is interesting to note that, some fixtures could be 
served well by using waste pipe of smaller diameter based 
on the volume of water it discharge in one minute interval. 
The Code however, regulated the use and bes 
drain to maintain good sanitation through an effic 
drainage system, One example is the urinal, ае " 
amount of foreign materials are dumped, and pag 
lodged into the short run of the pipe. ЕЕ 
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This is only one of the so many reasons E. 
dard Plumbing Code Committee, issued po. 
diameter of waste pipe to serve plumbing fixtures. G es 
ally, the 50 mm pipe is required for all types of urinals, - 


Eu 


THE SOIL PIPE 


6-1 Soil Pipe 


By definition, any pipe that receives and conveys dis- 
charges of water closet, with or without the discharge 
coming from other fixtures to the house drain or house { 


sewer is called Soil Pipe. 


The word Soil is affixed to pipe installation that ага 
human waste coming from water И 
i is called 


coming from water closet, said installation 
Pipe. Soil pip: с 
Soil Branch when tu 


| The National b 
|. That, at least one of the ve 
ing system must extend | 
the following purposes: 


+ 


PLUMBING DESIGN AND ESTIMATE THE SOM. PIPE 
should not be less than 75 mm (3") diameter or the size 


the drain whichever is smaller 5 As a general rule, vent stack must be extended and 


terminate through the roof of the building. When the 
roof is to be used other than protection from the 
elements of weather, the vent stack should be ex- 
tended no less than 2.00 meters above the roof. | 


Root ine 


Vert extended above the roof 


ing installati This 
of the entire building installation must be red. Thi 

includes the location of fixtures, size of the partitions, lo- 
cation of doors and windows as well as the lowered ceiling, 


that will conceal the soil and waste pipe 


Building designers do not always use 
in indicating the location of the soil pipe. 
soil or vent stack requires good 


more practical way. To do this 


knowledge of the layout must be co 
The location of electric. d 
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other building necessities has to be set up. The soil pipe c) Two 1/8 bend or 
generally placed before the mounting of partitions, Pana” 4) Combination of Y and 1/8 bend 
the soil pipe through any of this facility unit would ве 

reflection on the mechanical ability of the plumber, ang. 6-2 Size of the Soil Pipe 


fault that would be exceedingly hard to correct. 
So far, there is no definite mathematical 


The Plumbing Code on Soil Pipe Installation formulated to determine the size of the Soil Pipe 
Provides that: for а particular installation. This 15 maybe because 0 


shall b 4 variable conditions relative to its service. 
i cane кн pube [s For instance, who can foretell how often one 


А Я ildi o use a plumbing fixture in a given time interval? 
re Tie E fae eue ec и would be more difficili for a plumber to в 


how often and what time a plumbing 
used. And to determine the size of the soil 
sis of maximum discharge of all the fixtures: 


SAT 
mum load from all the fixtures. 
gle moment. 


The Fixture Unit 


“цев closet shall be short and direct as p 
jl Pipe joints shall be tight and free from 
Soil Pipe joints tight Ee. 


ааа 


PLUMBING DES 


AND ESTIMATE 
ILLUSTRATION 6-1 


Determine the Soil Pipe diameter to serve g wate 
closets, 3 shower bath, 4 urinals, 2 slop sinks and 3 1a 


basins Wash 
SOLUTION 


1L Refer to Table 5-1 and find the fixture units of 


8 water closets x 6 units 


48 units 
3 shower bath x 2 units 6 units 
4 urinals x 5 units 20 units 
2 slop sink x 3 units 6 units 
3 wash basin x 1 unit 3 units. 
Total 83 units 


2. Refecio Table 5-2, under Total in Stack, 83 un 
between 60 and 500 fixture units which 
served by a 100 mm or 4” pipe diameter. 

" 

Comments: 

1. The total sum of the fixture unit as computed is 83. 

Even if this number would be increased by 5 


500 units will. 
2. 
vail. No choice, specify 100 mm pipe diameter. 
ILLUSTRATION 6-2 


of a soil stack to serve; 2 units 
Find the size of à ni jal sink 
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SOLUTION 


у Find the total number of Fixture Units using Table 
5-1 


2 x 6 water closets 12 units 
2 x 2 shower bath 4 units 
2 x 1 wash basin 2 units. 


!x2kichensink —  2units 
Total fixture units. 20 units 


2 Refer to Table 5-2, under Total in Stack, the 20 
fixture units is within the limit of 50 mm ог (2") 
pipe diameter 


з The 38 mm or (1 У“) diameter pipe could not be 
used because of the limitations set by the Plumbing: 
Code which states that: 


“No water closet shall di ch 
less than 75 тт or З inches dia 


4 Therefore, а. 75mm pipe | ji 
fied, not the 50 mm, even if it was 
computation. 


The Plumbing Controversy 


At one time, the plumbing industry introduced radical 
changes from a traditional policy to one Dos ed 
ибс principles for plumbers guide One example E 
rule which says: "six water closets, six wash [o h 
six bathtubs were considered the maximum load Шаба 
100 mm or 4" soil pipe could possibly accommodate. 


The rule further stipulated that: и я 


“In case one more water closet 
stallation, a 125 mm or 5" soil 
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In so short a time, the regulation was amended 
ing the allowable load from 6 to 10 water closets fora) 
mm pipe diameter. The new regulations triggered 
opinion from the elders and conservative plumbers, 


The old plumbers being traditionally minded were nor 
ready to accept the changes. They were not aware Eu 
fact that the amendment was based on the result of exten. 
sive practical tests using a transparent plastic pipes sup. 
ported by mathematical calculations and computers con. 
ducted by the Uniform Plumbing Code Committee. 


1 
The experiment showed that a 100 mm diameter E 


pipe could effectively serve up to 840 Fixture Units 
140 water closets without overloading the pipe, Transpar- 
pipes were used during the testy цу 
ра if these water closets were 
ne time, i one рой 


ТИЕ SOIL PIPE P 


The use of the right kind of fittings and 
aullation, plus the strict observance 
scribed slope of the pipe, contributed 
the effectiveness of the drainage system 


3 Under a certain condition, more 
added to the installation without fear 


taxed. (see report of the Uniform 
Committee of 1949.) 


4 The experiments further revealed that Wer 
is safer under certain conditions Stack Ve 
‘one or more storey building has proven to be: 
factory. А 


with lateral or vertical ci 
charges of water closet with or w 
ing fixtures. 


General Conditions in 


4 
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Cleanout should be located at the farthest « 
the branch away from the vertical soil pipe, 


The use of short radius fittings on soil b 
making a change of direction such as 
tary Tee, ‘bend and short L should be a 


rection In some instances, the use : 
fitting is only permitted on a al 
change of direction. 
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$ The efficiency of a horizontal waste ins 
depends upon the Scouring or Self-cleaning 
for every discharge of waste. Soil branch having 
slope more than 2% fall has the tendency of Є 
rating the solid waste from the liquid. Water flows — 
faster on high pitch leaving the suspended materi. 
als at the bottom of the pipe. On the other 4 

pipes with grade less than 2% is also susceptible tq 

stoppage due to retarded flow 


a 
FIGURE 6-6 SLOPE OF SOIL BRANCH 


6-4 Size of the Soil Branch 


ntal pipe 
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rained if pipe 0 ample damna provided with a mini- 
Wum and maximum fixture limit, How to determing the 
required size of a. soil branch with the aid of Table 5-1 and 
5-2, the following example was presented. i 


ILLUSTRATION 6-3 


What diameter of a soil branch is appropriate to serve: 
a battery of 3 water closets? 


_ soit Stack Vent 


SOLUTION a 


1. Find the total fixture units ot за oa 
ferring to Table. 5-1, water closet has 


units. Multiply: 


7 
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“Not more than two water closets shalt da. 
charge into any 75 mm diameter horizontal a 
branch, house sewer or house drain." 


w 


The Code must prevail. Specify a 100 mm diame 
ter for soil branch, not 75 mm. as computed. 


ILLUSTRATION 6-4 


What diameter of soil branch will be satisfactory to | 
serve a battery of 25 water closets? è 


f 
SOLUTION 


| From Table 5-1, the total fix'ure units of 25 water 
closets is 


„125 x 6 umts = 150 fixture units 


2. Refer ло Table 5-2, Under óne horizon и Д ( 
column, a 100 mm (4") diameter soil bi ji 


serve up to 160 fixture units. Therefore: 
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2 Would it not be confusing to see disproportional 
computations like this? It might be confusing, but 
since the fixture unit was formulated by the Uniform. 
Plumbing Code Committee, the Code must prevail. 

3 However, considering the unending search for ad- 
vancement in plumbing technology, this author be- 
lieve that in the near future, this present Fixture Unit 
regulations, will again get updating as what had 
happened when the Committee amended the allow- 
able fixture unit for several occasions 


Noise and Condensation 


Noise is one among the serious problem of plumbing: 
installation. It annoys the occupants. The water rushing 


down through the soil pipe within the wall creates various 
unwanted irritating noises On the 
causes the dripping of water i 

‘one enemy of wood and other 


| 
1 Soil pipe should not be in contact with plastered: 
walls or ceiling because it will create sounds that are | 
magnified inside the room. Waste and Soil pipe not 
embedded in concrete must be insulated. Hair felt ог 


Solution fo this Problem. У 


2 Condensation may be overcome by wren sal 
quality anti-sweat covering materials to the si 
installation, H 


Prohibited Fittings and Connections 
The National Plumbing Code on fittings 
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tions of soil pipe provides that 
A. Prohibited Fitting: 
1. Double Hub, Double Tee or Double Y 
should not be permitted on soil pipes or THE HOUSE D 
lines. 
2. The drilling and tapping of house drain, soil 


and waste or vent pipes and the use of saddle h 
ог bends are strictly prohibited. 


7-1 The House Drain 


House Drain is that portion of the 
that receives discharges of all soil апа 
B. Dead End Fittings the building, and conveys the same ta the Н 

Dead-end connections in any drainage installation 
should not be permitted. This portion of the plumbing Б, M 
tem will only accumulate waste and sludge. 


Line of a Plumbing System. It 
ground, or maybe suspended below 
ceiling. 1n large build 

from the Базе: 

waste to the Man 


Many plumber 
pipe larger than what is nece: 
ciency. They may not know 
work effectively by increasii 
The solid wastes are carried 
and because the water Пол 
low, and slow, they 
remains at the bottom 
the drain branch, and 
assure. i 
rectly to have a flow а 
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3, Storm drain 
4. Industrial drain 


Combined Drain is a type of house drain that receives 
discharges of sanitary waste as well as storm water. Thigig 
the oldest form of house drain when public sewers are of 
the combination design. This type of house drain however, 
is already phase out and no longer permitted. = 


| 


— Vent Stack — 


Stack Vent 


Vent 


Sanitary Drainage System with Separate 
Disposal of Storm Drain 


FIGURE 7-1 SANITARY DRAIN 
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Root 


n- 


Main Vent 


Branch Vent 


Circuit Vent 


To Storm Drain 


FIGURE 7-2 COMBINED STORM DRAIN 
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Sanitary Drain. This type of house drain. 
discharges of sanitary and domestic waste only Thes 
is conveyed to a public sewer, or septic tank, by the 
sewer. Storm water is Dot allowed in the sanitary drain. 


TABLE Т.Л SIZE OF SANITARY DRAIN 


of Pipe 
3% Slope 


1 
25 


E ПЛЕЈ Е be BY г 
Industrial Drain is a house drain that rë 
charges from industrial equipment that contain 

харта 
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plumbing fixtures were ji 


of liquid waste discharged through. 


amount 
Ss in а given interval was 


found, that a washbasin Ves ts 
ie fixture, Would discharge wa ipeo te 
fons in one-minute interval This те 
be closely one cubic foot of wat що 


The Code Committee has finally 
washbasin discharge as One Fixture Unit O 
unit represents 30 liters of water, Other xture 
were also tested and the сб s 
lished and listed in Table 5- 


Before finding the size of a house 
must be known first, whether the 


If the purpose is for 
accumulates the major 

in determining the size 
Table 9-1 and 9-2. It seen 


ILLUSTRATION 7-1 


Determine the size of 2 Sanitary House Drain to. 
6 water closets, 5 urinals, 5 shower bath, 6 washb; 
floor drains and 3 combined fixtures. 


SOLUTION 


1. The house drain is to serve Sanitary Waste. Refer 
Table 5-1, the Fixture Unit values are: 


6 x 6 water closets 
5x 5 urinals 

2x5 shower bath 
1 x 6 wash basins 


36 units 
25 units 
10 units. 

6 units 


1 x 4 floor drain 4 units 
3 x3 combined fixturé- с 9 units 
Total. 90 Fixture! 


2. Refer to Table 7-1, under column 296 зи 
mm (4") pipe could serve 96 fixture units. 


3, For a 90 fixture units, specify a 100 mm 
house drain pipe. 


7-3 Grade or Slope of the House Drain 


Numerous tests proved that the sloped of a house. 
has contributed much to the effectiveness of the plumb 


‘THE HOUSE DRAIN 


dope for the house drain should be maintained There are 


я 5 however, where less than 2% slope was adopted, 
be the following circumstances 


| When the depth of the sewer line in relation with the 
depth of the basement floor is low: 


Long sewer line would require lower pitch but 

^ should not be less than 1%, 

3 In case the sewer line slope is very slight, installation. 
of the pipe should be guided by leveling instrument. 

for accuracy to prevent sags or trapped piping. 


mated by dividing the total pitch in c 

the distance between the house sewer 

the basement) by the length of the 
For instance, if the lo 


meters, and the total drop is. is 
8 meters the value is 296. 
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nt, will increase the velocity and discharge capa 


On House Drain Cleanout, the National , 
of the pipe, the effect could be sit Plumbing 


Code provides that 


1 


1 A danger that it might decrease the depth of the wa. 
ter that is necessary to create a scouring action, 

2 This might cause a minus pressure if the drain is 
over loaded to a flow capacity. 


The house drain shall be provided with 
number of cleanouts to prevent breaking of the door, 
in case of drain stoppage: n 

The location of the cleanout depends upon the good 
judgment of the plumber where it is readily accessi- 
ble, in case of line trouble. 
Any branch of the house drain terminating at a floor. 
drain or fixture, shall be provided with 100 mm di- 
ameter pipe, extended at least 2 inches above the: 
floor inserted in a 45 degrees Y branch in the direc- 
tion of the drain flow. , 


> 


7-4 Change of House Drain Direction 


Changes of house drain direction is also governed by 
the following conditions 


1. All changes in directions from horizontal to horizon- 


4, The cleanout shall be equipped with threaded screw 
tal, or vertical to horizontal flow, should be done cover provided with a raised head that could be re- 
with long radius fittings. Short Tees, И bends moved easily with a. wrench. 
short turn L fittings, should not be permitted. 5 A cleanout extended abò 


| utilized as а floor drain. | 


45^ Elbow 


FIGURE 7-4 CHANGE OF DIRECTION 


2. Soil branch should be run Right Angle to the mai. 
Angle 


FIGURE 7-5 THE HOUSE DRAIN C 
3. Fixture connection must run at Right 
branch. 


© The trap of a floor drain fete 
than 50 centimeters below 
facilitate cleaning in ease об i 


.7-$ House Drain Cleanout 
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7. A cleanout shall be installed at every 20 
terval distance, and also at the base of all зод 
waste stack 
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jn either case, one point that must be 
certainty is that, public sewers are filled with 

which are common to the science of. 

(o), Nitrogen (N), Carbon. dioxide (CO), 
fwdrogen sulfide (Н), Methane (CH4), Carbon 1 
ide (CO), and Sulfür Dioxide (S02). 

ferent gases being produced inside the 

fepuic tank, Sanitary Authorities advocating for 
house trap contended that: 


«Whenever an element that is dangerous to he 
life is present, even though in small volume, 
protective measures must be taken. Thus, 
gases are present, house trap must be | 


7-6 House Drain Appliances 
House Drain appliances includes the following: 


1. House Trap 
a. House trap assembly 
b. Back flow valves 
c. Balanced valve 
d. Unbalanced valve 


2 Area Drain house drain.” 
3 Floor Drain 
4 Yard Catth Basin à 
5. Garage Catch Basin In \ 
Garage Catch Basins Includes; y 
а, Drain tile receptor d. Sump ри пати, 
" plumbing system is properly in 
b Sewageejector | ©, Grease basing They concluded further, that an 
€ Automatic water siphon sewer would not be gas-producing 
tude relative to the house trap and th 
House Trap installation is. 


House Trap is defined as a device installed in. 
house drain immediately inside the foundation wall of 
building. It serves as а barrier and prevents the gaset & 
ing from the public sewer or septic tank in cire 
through the plumbing system. 
росе ma yas, Oa BE ea Ed 
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Back Flow Valve 


The Back Flow Valve is a device used in a drainage 
system to prevent the reversal of flow, Tt is installed in à 
house drain or branches of the house drain that are sub- 
jected to reversal flow of liquid. The back flow valve is 
installed on the house drain, just near the foundation wall 
or near the toilet room under floor. It is set in a level posi- 
tion to attain its full effectiveness. 


Back flow valves are constructed in two patterns and 
are classified as 


1. The Balance Valve 
2. The Unbalanced Valve 


The Balance Valve is the most preferred, because it 
has the characteristics of non-interferences in the move- 
ment of air inside the drainage system. The interior 


mechanism consists of a btass-sear into which fitted a gate | 


counter balanced with'an adjustable cast iron wi ight 


Back Flow Vave House Drain 
FIGURE 7.7 BALANCED BACK FLOW VALVE 
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‘The Unbalanced Valve is not illustrated : 
appearance is similar to the balanced valve, Tán. Her 
valve is not preferred because of its recorded poor per- 
formance in the past. 


Area Drain 


‘The area drain assembly 
Stalled under the basement fi 
ing, The trap is equipped. wi 
size of an area drain 15 10 mm or tod 
ment entryways, loading platforms, ог driveways. 
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Floor Drain 


A floor drain is defined as; a receptacle used to 
water to be drained from the floor into the ріш 
tem. Sanitary authorities recognized floor drain as ply 
ing fixture properly designed and located where to 
liquid floor waste. 


On Floor Drain, the Plumbing Code Recommended 
the Following: * 


| An average residence is provided with two floor 
drains. One located near the heating equipmei 
and the other in the vicinity of the laundry. In mo 

instances, one floor drain is provided to serve the 
entire basement, Because of this false economy, t 


result is an annoying wet floor. 
here laundry equipment is 


2. ery ni 
poire Eu Per dd 


The drain proper must be located where the ove 
flowing water will not travel a great distance 0 
the floor before it enters the drain. It is 
mended that the floor drain be located at one end 0 
the laundry tub, This will assure a dry floor wl 
one stands when using the fixture. 


Every floor drain shall be supplied with 
water from a fixture located nearby. If the 
less than 1.50 meters from the drain, it sl 
tapped but not necessarily vented. 


Fixture drains which 
ева 


“the sewer side of the trap. 
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The most common and frequent trouble experienced 

home owners is the water on the floor being rejected 

(не floor dram. One of its causes is the presence of sand 

Und other objectionable wastes accumulated inside the P- 

Wap Sand and dirt are accumulated inside the floor drain 
sally when cleaning the floor And to remove this ac- 

cumulated sand inside the P-trap is а real problem which 


tus started from the time when 


| The plumber failed to anticipate this problem Не 
installed а 50 mm or 2 inches P-Trap, which is too 
small for a human hand or tools to clean. 

2 The P trap installed might have been too deep be- 
low the floor line despite of its being small in size 


Trouble in the plumbing installation is very certain to 
happen and therefore, mil mbi 
lavout as Built-in Plan must 
in case. of trouble. Wi 
repair would be M 

Experienced. plumber "Will s 
than 75 mm diameter on floor drain. More so, W 
be installed underground or ed in con 
The difference in cost between a 50 and 75 mm w 
for a short distance floor drain and P-Trap is 
compared with the risk and the incon 
encountered in case of drain trouble. 
specify floor drain not less than 75 mm. 


Reminders in Installing Floor drain. 


| Floor drain is usually installed 
near the heating equipment, 
and vicinity of the laundry — 


The 75 mm or (3*) РА 
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mum size for floor drain. It should be installed pu 
more than 20 centimeters below the floor line — 20 
3. The P-trap should be Deep Seal type 


4. The low inlet hub pattern P-trap is commonly used _| 
as floor drain, Ts 


Floor Brain Floor tine 


Not deeper than 30 cm. 


The National Plumbing Code on Basement floor 
provides that 
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FIGURE 7-11 YARD CATCH BASIN 


Garage Catch Basin 


Garage catch basin is a device designed 
wastes from garage, wash rack, pits a 
floors into the house drain. Wastes con 
eas contain objectionable elements 1 
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The function of garage basin is to retain these noxious, 
terials and discharge the associated water into the f 
drain. The efficiency of the garage catch basin depends 
how it is regularly cleaned Х 


Grease Basins 


Most stoppage in the plumbing system were found | 
be caused by grease and oil contained in the waste dis 
charges. This is more prevalent in large kitchens se 
hotels, dining rooms, clubhouses and restaurants. To 
come this problem, a device known as a grease trap is i 
stalled on the waste line. 

й 

The efficiency of а grease trap is dependent on Ше 
tention given to it, Removal of the grease is done regula. 
to obtain the full benefit of the device. But remo al n | 

lisagri ble work, and, in most Жан | 
hen the нар ceases to function. Big esta 
their grease trap almost daily. | 


installing the Grease Basin 


1 
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The grease trap shall be installed 
tures as possible More than one fixture 
charge into the same trap, provided that 


pipe is not very long and the trap has su 
A grease trap placed on the ind is 


Earth-Cooled Grease Trap is used on la 
поп and is most desirable type. 

The basin width should not лева 
ters. The length should be from 3 
width to attain à smooth and non-ag 
The minimum depth of concrete | 
not be less than 120 cm. below th 
The size of a grease trap is. 
volume of fixture шой 
sized according to t 
mated at 4 

meal. Ехре! 
actuahvolut 
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Pea tock operate 


THE HOUSE SE 


8-1 House Sewer 


House Sewer is defined as, that о 
tal drainage system, which starts from the. 
building and terminate at the main sewer 

nd 


septic tank k 


Other code defi 
the horizontal drainage system, 


The-Main S 
the kovernment 


— 
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The efficiency of а drainage installation depends 
the performance of the house sewer, and effici b 
increase by making good connection at the main. 


8-2 House Sewer Connection to Main 


The house sewer is connected to the main sewer 
boring a small hole through the concrete pipe, 
sharpened steel chisel or electric drill. The hole is grad 
ally enlarged to receive the sleeve. Extra care should 
exercised not to break the inside wall of the main sewer а 
The House Sewer pipe is connected to the Main 
entering at 45 degrees angle or directly from the top, 


THE HOUSE SEWER 


< Add the required 30 em ground 
лор of concrete floor ог 40 с 
covering without concrete floor z 
Verify the depth of the connection to be 
main sewer Remove the manhole cover | 
ends. Measure the depth using a meter | 
The grade of the house sewer could be | 
the difference between the House Sewer 
depth of the Main Sewer. A n 
give a satisfactory result. 
made with the use of ИВ bend con: 
most practical method of establishing. 


E! 


8-3 Size of the House 


The size of house sewer. 
the main or septic tank has. 
authorities, based on their r 
mathematical conclusions. 


The old practice is: 
cement or vitrified 
Pipe or its interior su 


diameter can be reduce | 
Standard rules, 
Code 
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In selecting sewer pipe for hotels, apartment 
commercial and industrial buildings, the tdi dis 
in terms of fixture unit are considered. Likewise, 
lapping of discharges and the simultaneous use of the 

tures are also included in the calculations : 


An example of which are illustrations presented 
Section 7-2 - Size of the House Drain. 


How to Find the Slope of House Sewer 
Apply the formula: Height of rise = Length x % 
If the distance is say 24 meters x 2% = 48m 


To find the slope; % = Height x 100 
Length 

% = 48 = 2% 

24m. 


9-1 Storm Drain Ы 


storm Drain is that unit of the plumbing sy 
conveys rain Or storm water to a Su 
Sater is normally discharged into 
by public drain system and carried to some mat 
age terminal like canals, rivers, lakes 


As а general rule, storm drain is not 
charge into a P 
collection and 


phase of plumbi 
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budget for drainage purposes. Among the goi 
priority program on infrastructure, is toward flood 
The trend is to provide a storm sewer line, to. gery 
only the commercial and industrial establist 
also residential houses in disposing off storm water. 


and Ordinances were passed making the connections 
storm drain to the storm sewer line compulsory. 


For large building. storm. drains аге. 

lines to convey not His tia Sear ME 

put also those waters accumulated Sen te и 

v pen areas towards the street gutter o n 


zi 


Splash Pan is a collector of water coming down 
the downspout leading the accumulated water away 
the house at a relatively low rate of flow. 


Wall. 


~ 
The Outside S 
foundation wall of 
FIGURE 9-1 SPLASH PAN. 
9-2 Classification of Storm Drain 


Storm Drain is classified into three types. 
l The Inside storm drain 


ига 


The Overhead Storm Drain is adopted when 
Street drainage is higher in elevation than the b 
floor of the building. The purpose is to avail of the 
flow of water. The pipe is well fitted and suspended j 
the ceiling by suitable hangers spaced at closer intervals 


will affect the flow ‘oe 
The conservative estimate of maxim 

philippines is about 20 mm іп a $ mit 

this data, the approximate volume | 


cumulated on the roof in one minute 
puted using Table 9-1, Size of Stc 


9-3 Size of Storm Drain 


The size of Storm Drain is determined under the fol. 
lowing considerations: 

L Gauging the rainfall over a given period, whether it 
is constant or exceedingly heavy shower of short du- | 
ration. 

Consider the varying roof areas, the slope, 


| 


entering inte the storm drain 


TABLE 9-1 SIZE OF STORM DRAIN 


Moers DESIGN AND ESTIMATE 


2. Refer to Table 9-1. Under 2% slope, 600 sq 
within the limit of 700 sq. m. roof area which eat 
be served effectively by a 150 mm. pipe diameter 


9-4 Grade and Change of Direction 


The storm drain is installed providing a slope of not 
more than 2% per meter run A combination of Y and V 
bend or a long radius fitting is appropriate for any change 
in direction T 


Long Sweep 
18 Bend Elbow 
Y 
E 
| 


FIGURE 9.6 CHANGE OF DIRECTION | 

| в 
9-5 Roof Leader i j 
Roof Leader is popularly known as water conductor o 
downspout either concealed or exposed type. It 


the roof terminal to the storm drain. The size of roof! 
can be found easily with the aid of Table 9-2. 


THES 


ILLUSTRATION 9-2 


How large is a downspout 


with a general dimensions as shown’ 
SOLUTION 

1 Find the area of roof — A 
10 x 20 = 200 sq.m 


ы 


UMBING DESIGN AND ESTIMATE 
Comments: 


1. From illustration 9-2, it appears that roof A requete 
2 100 mm pipe diameter and 75 mm for E 
only one roof leader will be installed in each 
considering the 20 meters length of the gutter, We 
rainwater has to travel a long way before it 
the roof terminal. Under such condition, the gutte 
might be overloaded and overflow is likely to ocean 


> 


The standard practice is to provide two ог more 
terminals for roof leader to avoid clogging and over 
flow. The found size of the pipe if installed on two 
terminals would be oversized und ex-pensive. Thus, 
it is necessary to select two smaller pipes with в. 
hole area equivalent to 100 mm and 75 mm diame- 
ter respectively. 


SOLUTION ) 
1. The 100 mm or 4" diameter-as found 
sectional area of. 

Area of a circle = .7854 x d' j 
Area = 7854 х 4? = 12.56 59.10. — 

. Divide into two terminals = 6.28 sq, in. 

5 The gross sectional area of a 75 mm G") i67 2 

specify 2 ре 


Refer to Table 9-2. ее 
parameter of 76 and 165 за 
pieces 75 vim diane ges 


For roof area B=160sqm — — 
Divide by 2 terminals = 80 sq.m 
Refer to Table 9-2, 75 mm pipe: 


Specify 2 pieces 75 mm do 
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TABLE 9-3 COMBINED STORM AND SANITARY 


Number of Fixture Units 


Area of Root 
in sq m 


ат лә зт въ 97 145 2W7 328 
e лв 36 60 96 144 216 324 486 


#8 


ie Wsqm |17 
по Dsm |15 
210 ват | it 
So Dsm |7 
теле |5 
1010 sqm |3 


хотю 15034: т 


aue wita 
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10-1 Тгар 


А trap used on plumbing fixture is 
cally designed to prevent the back flow of 
from the septic tank or sewer line passing th 
jet of the fixture. These gases are 
hydrogen sulfide, methane, or carbon 
small amount of carbon monoxic 
to human health. 
the many gases fo 


to prevent those obj: 
plumbing system. The principle is. 
barrier against the passage of se 


1о 1856, when the first 
States was innovated, manuf: 
and design to the plumbing 
showed that, the most 
Р-Ттар Originally, this P- 
tributed to its form like ti 


Analyzing the m 


Appears that, the only separatio 


PLUMBING DESIGN AND ESTIMATE. 


The column of water that is retained between the 
flow and the dip of the trap is called Trap Seal or se 
times referred to as Water Seal. was 


Water Sealed P-Trap is Classified into Two 


|. The common seal 
2. The deep seal 


The Common Seal P-Trap has 5 centimeters. 
water seal between the overflow and the dip, that will of 
fer resistance against abnormal conditions, only to the 
amount of pressure a 5 centimeters water will develop. 


The Deep Seal P-Trap has from 7.5 to 10 
column of liquid content. between the overflow 
dip. This trap may be used under normal condition 
3s purposely designed for abnormal situations such 


‘Extreme heat condition in the area, 
Increase and decrease of atmospheric condition: E 
Circumstances where total ventilation cannot be 


TRAPS FOR PLUMBING FIXTURES 


One advantage of the Deep Seal over tt 


seal is its greater re-sealing quality: Re-seal is 
1o the scientific principle that water at rest ter 
level and maintain it 


When the liquid content of a deep seal is d 
water tends to level itself sufficiently to seal the 
partially, Meaning, because of the considerable he 
the water seal up to 10 centimeters deep, even: 
by flushing from the fixture discharge, by partial 
up to 50%, the trap seal is still maintained, — 


The P-Trap is the most common and 
available in various sizes from 32 mm to 50 mm. 
These are common sizes for fixtures that are s 
fiom walls or supported on a pedestal such ag. — 


] Lavatories” \ 
2. Sinks p 


3. Shower ati 


‘There are various of wate 
be used to serve plumbing fixtures. 
ous types, some are classified ав 
others are identified as Obj 


ий PLUMBING DESIGN AND ESTIMATE 


‘TRAPS FOR PLUN 
The Permissible Type of Traps 


All traps shall be self- 

being completely flushed oe 
and no sediments will 

P-Trap shall be installed as near 1 
tical not to require too long v 


| The P-Trap 
2. The Drum Trap 


Other Type of Permissible Traps 


trap and the fixture proper, 
1. Stand Trap 4. Low Hub Trap Short vertical leg eliminates high elo 
2 Brass trap 5. Extra Heavy Type discharge that creates siphon, the 
3 


High Hub Trap 6. Sink or Lavatory Type trap seal loss. 


P-Trap shall be installed within | 
the fixture it serve. It shall be ac 
through the bottom opening с 

All traps are subject to: 
provided with cleanout so de 
sembled and disse E 


Objectionable Traps that are Found Defective 


1. The full size S and the % S Traps 
2. The bag traps 

3. Mechanically sealed traps 

4. Light metal partition wraps 


10-2 P-Trap Installation 
à The National Plumbing Code on P-Trap i 


бова 
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В, Overflow pipe from fixture shall be connected N 
inlet side of the trap ed to 
9. Each fixture shall have its own trap. The follg 
fixtures are exception to the rule. 3 


a. Two laundry trays and a kitchen sink com 
nected to a single trap. s 

b. Not more than 3 laundry tray using one trap. 

c. Three lavatories on a single trap, ( 


10-3 Drum Trap 


Drum Trap is also classified as a water seal device, The 
name was derived from Из size being large in diameter. It 
has the following special features 


1. Drum trap is intended for fixtures tl 
floor like bathtub, foot and sitz bath, 


TEE 
TRAPS FOR PLUMBING FI 


seal loss is more prevalent du 
flow in short intervals. б 


3 Drum Trap can also serve as. 
tain, bar wastes and any type о 


a Drum Trap has two types: 


à. Тһе 100 тт. х 125m 
b. The 100mm x 200m 


м 


мет 


PLUMBING DESIGN AND ESTIMATE, 


Disadvantages of the Drum Trap 


Tt is large and cumbersome. 

It is unsightly if the installation is exposed to 
Cleanout cover mechanism is above the water seal 
To clean the drum trap needs lubricant and a 
washer at the joint between the cover and the 
of the trap. 


BuM- 


TABLE 10-1 MINIMUM SIZE OF FIXTURE TRAP MM. 


Kind of Fixture Trap and Branches Size. 


91] 


Bath Tub 

Bath shower stall 
Bath site 

Bath toot 

Bidets 


Combination fixture 
Drinking fountain 
Fountain cupsidors 
Floor drains 


‘Sinks, (kitchen of residence) 


SHSass| 25885 


‘TRAPS FOR PLUMBING FI 


rhe National Plumbing Code on 


Every trap shall be self-cleaning. 
lavatories, sinks and other similar fixtur 
ner lead. brass, cast iron, galvanized, po 
«led inside ar plastic.” 

"Traps Where Required. - Each fixture she 
rately trapped by a water sealed trap р 
ihe fixture except that a set of similar fixtu 
not more than 3 wash basins, or a set of 3 la 
а set of 3 sinks may connect with a sing 
case shall the waste from bathtub or ой 
charge into a water closet trap, No fixture si 


mapped.” 


10-4 Size of Fixture Trap 


The National Plum Cod 
mum diameter of t 

the size“of the pip 

the installation 
trap and waste branch for a i 
to the values given in Table 10-1. 


TABLE 9-2 MINIMUM TRAP AND DRAIN DIAMETER му 


PLUMBING DESIGN AND ESTIMATE. 


Рыме and Class 
of instalation 


Ма Trap 
Diameter 


Min. Drain 
Sue 


‘One lavatory or wash basin, 
Class - 1 

‘One lavatory or wash basin, 
Class —2 or 3 

One water closet, Class ~ 1 

One water closet, Class - 2 

One water closet, Class ~ 3 

One bath tub, Class - 1 

One bath tub, Class 2 or 3 

‘One shower stall, shower head 
only, Class - 1 

One shower stall, multiple spray 
Class - 1 

One shower stall, shower head 


With tank of sh valve supply 
One urinal. pedestal or blow out 


32 
32 
75 
75 
75 
38 
50 
38 
50 
50 
75 
EJ 
50 


50 


‘One sink, hotel or restaurant 
Pot sink 

One sink, hotel or restaurant. 
‘Vegetable sink 

Опе sink, hotel or restaurant 
Glass sink 

One sink, hotel or restaurant. 
Silver sink. 


One sink, lunch counter bar sink 

Опе sink, soda fountain bar sink, 

One sink, ordinary slop sink. 

One sink, siphon jet slop sink 
Flush rim or mop 

‘One sink, bedpan sink or 
Bedpan washer 


Опе foot bath or sitz bath 
‘One infant or baby clab bath 
‘One bidet e 


— DESIGN AND ESTIMATE 


Section 56. Traps, Kind, and Minimum Size of 
ommended Minimum Requirements State that: Еу 
trap shall be self-cleaning. Traps for bathtubs, lavatory 
sinks, and other similar fixtures shall be made of i 
brass, cast iron, or of malleable iron galvanized, por 
enameled inside or plastic pipes. traps shall have a 
bore smooth interior waterway, with threads of solid mate, 
rials of the same kind 


The nominal size (inside diameter) of trap and waste 
branch for a given fixture shall not be less than that given 
in Table 10-1 Minimum Size of Fixture Trap. 


All traps are subject to stoppage. Hence, must be pro- 
vided with a cleanout, ог so designed that they can be dis- 
assembled with little effort 


Continùed discharge of greasy wastes reduces 
ameter of the pipe, and no benefits can be expeete 
trap when these natural phenomena occur. 
tem that i$ well constructed cannot be depended! 
give satisfactory service over a long period. Therefore, the 
installation must be positive, and remain so during its ex — 
pected life to be effective. 


PLUMBING VE? 
11-1 Ventilation 


ventilation of a. eec 
drainage pipe install 
atmospheric pressure inside the system. 
lems like 


Trap seal loss 
Retardation of flow 


plumbing mechanics was 0 
functional plumbing i 

pipe of sufficient size to d 

the plumbing fixtures in a 
provide the waste pipeline } 


prevent sewer air from. 


Plumbing during p- 
sidered Mele 
buildings were still 


ING DESIGN AND ESTIMATE. 


average plumber did not know, or at least could 
mot give intelligent reasons, why fixture traps has to be 
ventilated, despite of their working experience in venti 
ing traps for so many years. Plumbing practices duri 
those period, followed the traditional patterns of installa. 
tions, in the same manner, year after year. 


Lately however, the construction of large buildings 
and the congestion in growing cities played an important 
role in bringing plumbing practice to a scientific level The 
orthodox way of plumbing has changed radically and re- 
garded plumbing as the work of professionals and experts 
Ventilating а drainage system requires a thorough knowl- 
edge of the principles governing the natural laws of nature 
such as: 


1. The principles governing the atmosphere, 
2 The principles of gravity i 
3 The principles of siphon, pressure, and vacuum. 


Knowledgeable plumber must be able to correlate 
principles of siphon, pressure, and vacuum with the vent 
pipe installation, so that, when the system operates, it will — 
function indefinitely P 

| 
Tests conducted on plumbing ventilation proved that, à — 
waste pipe of smaller diameter could serve more fixtures if — 
a balanced atmospheric pressure is maintained inside the 
‘system at all times. Plumbing system as a whole, will 
through an important event in the next few years, and 
rather certain that more ventilation will be in demand. 


Atmospheric Pressure and the Drainage System 


т 


4547 Newtons at sea level: Any elevatio 
the sea level would be subjected to minu 
de he total volume of air above it is les 
cordingly. In short, a pressure less 
pressure (65.47 Newton's) will create minu 
that with greater than one atmospheric | 


ate a plus pressure. 


Compressibility is one of the p 
can be compressed, or withdrawn 
tainer When compressed, pressure 
mosphere is developed. When w 
container it is called vacuum or partially 
mg upon the volume of air removed. 
would indicate a pressure less than one atmo 


112 Trap Seal 


Among the 

encoumered. in 

Trap Seal Loss can be attributed to inad 
of the trap and the subsequent minus and 
inside the system. imd 


Trap Seal Loss maybe 
factors. 


1 Siphonage 


Siphonage is th А 
аше system. If the trap о 


Plus Pressure 


Saif Siphonage 


DIRECT OR SELF SIPHONAGE- 


FIGURE 11-1 TRAP. SEAL LOSS 
Closing one end of the trap by connecting a pipe 

out ventilation will create an unequal а! 

trap, self siphoning will occur and the water cont 


trap will be discharged. When the water seal escape from 
the P-trap, it is called Trap Seal Loss. 


When the water seal is lost, gases coming from the 
public sewer line or septic tank will flow back into the 0 
trap. The gases will find its way to the fixture drain outle 
and spread into the house or room. 


PLUMBING 


sink. Self siphonage is created when 
sink au through the pipe siphon 
the traps with no vent provision. 


Indirect or Momentum 
minus pressure in the pipe created 
water from a fixture installed on a line 


ture at a lower floor 


Back Pressure is cau: 
amount of water flow 
slug like, the air inside 
downward In the al 
compressed air will be 

à weaker point. TI 

Sive way and blow out 
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PLUMBING 


Capillary Action. This kind o 
dom happen and is rarely 
Capillary action is draining of the 
foreign objects like thread ог string 
tended over the oullet arm of the tr 


are not regularly used to admit water, but exposed to ex- 
treme temperature. Example of which is the P-Trap ona 
floor drain of a basement where there is no regular water 
flowing in it 


Retarded water flow inside the pipe i 
of atmospheric pressure and or gravity. 
is our experience of pouring liquid 
When only one hole is punched on the ¢ 
would hardly flow out of the container, 
hole is made on the other side of the c 
ventilated and the liquid milk flow 


FIGURE 11-3 BACK PRESSURE 
Wind Effect. А wind velocity passing over the top of 
the soil pipe may affect the trap seal. This kind of trap seal 


loss is one improbable thing to happen by removing the 
entire water seal inside the P-trap 


‘string or Rage 


FIGURE 11-4 CAPILLARY ACTION 
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11-4 Ventilating the Drainage System 


А plumber can adopt many ways and forms ofw 
tion in the plumbing system. The ways and form да 
upon the location of the fixtures or how they are combi 
or grouped And to think of ventilating all fixture traps 
individually, is a very costly undertaking. However, for 
the sake of economy, various methods of ventilation could: 
be adopted by group venting Group venting is permitted, 
provided, that every trap is ventilated using the proper size 
of vent pipe as recommended by the National Plumbing 
Code presented in Table 11-1 


Types of Ventilation in the Plumbing System 


1. Main soil and waste ме 2. Yokewent g 
2 Main vent 8 Wet vent — 
3. Individual vent 9 Looped vent 
4 Unit vent 10 Local ve 

5 Circuit or loop vent 1. Utility v 

6 Relief vent 


Each type of ventilation, has a definite function to реге. 
form in а complete plumbing system that may be grouped - 
into two major classifications - 


1 The vent pipe used to ventilate the soil and waste - 
pipes are the Main Soil and Waste Vents. 


PLUMBING 


other types of ventilation whose 
wot the trap seal against back p 


called 


у Individual or back vent — — 
2 Unit vent 

х Circuit or Loop vent. 

а Wet vent 

5 Looped vent 


11-5 Main Soil and W; 


By definition, the main soil and w 
tion of the soil stack above the inst 
branch extending through the roof It serv 


Short radi 

reduces the flow of air. 
As much as possible, 
avoided. - 

Generally, it sho 


The National P. 
Waste Stack to the R 


“All roof extensions 4 


ize at least 30 


ET nouns DESIGN AND ESTIMATE 


meters of any door, window, scuttle, or air shaft, shall e 
tend at least 1.00 meter above the same. =: 


system So unimportant as to 
the material and wol 
vent pipe may disrupt the proper 


30 te 200 em Root Тар 


Branch Vent 


Main Soil and Waste Vent 


FIGURE 11-8 MAIN SOIL AND WASTE VENT. 


11-6 The Main Vent 


The main vent is that potion of the vent pipe e 
serving as terminal for the smaller forms of i SL NEM 
grouped fixture trap ventilation. It is sometimes е 


‘The drainage 
vent pipe, and water supply. 
pendent on the other There is no 
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TABLE 11-1 MAXIMUM PERMISSIBLE LENGTH OF VENTS. 
FOR SOIL AND WASTE STACKS IN METERS 


The main vent shall be in | 

the main soil or waste pipe or belo 
ture branch It shall be extend 
size above the roof, or shall be conn 


Size of Soll or | No.of Diameter of the Vent Pipe (mm) 
‘Waste stock | Future Units 


a2 за so [63 75 |100 125 35 


main soil vent, at least 1.00 meter abov 


FM EP est fixture branch : 
E мро 18 
E овш 36 156 255 The main vent shall also serve 


any anticipated backpressure 


upio 12 102 360/540 636 offsets to allow free 
upto 18 54 210|540 635 
We z | 36 1501360 636 supported on MERGE E 
upto 36 24 105 |250 636 crete column, walls or partitions. 
upto 48 21 эв 
wh nr 15 11-7 Size of the Main Vent 
upto 24 75 : 
rj 41 Sizing of EA vent pipe h 
up ta 96 og roblems similar > encor 
to 144 21 » Що, он 
tote 192 24 and the waste pipe, The conditi 
100 Vp tà 264 21 tem operates differe: 
t $ 4 r 
= pari 3 A up a sizing method fo 
пат | Е ка 120 195 bens velocity of waste n 
" upto 144 ao 141] 54 that cannot be ascertained defi 
125 upto 288 во 96 |372 117 и 
upto 432 4a та |2в2 56 опе individual can control this 
721 30 2 ái T 
[T3 pre water flowing through the ` 


quantity of air moving at hi 
mospheric pressure. é ~ 

Long runs of vent pipe, reduces 
air, because of the we 
the interior surface of 


Е 
чи 


Зава 


сатаар 


Е 


Table 11-1, gives an average requirement and 
fore, the size of vents selected will in most cases, larger 
than seems necessary, but certainly safe. 


How to use Table 11-1, is presented in the following 
examples 


ILLUSTRATION 11-1 


Determine the size of the main vent that will serve 30 
fixture units 


SOLUTION 


1. Referring to Table 11-1, It appears that a 63 mm 
(2- 4") pipe could serve up to 36 fixture units, 


2 Therefore, spécify à 63 mm. diameter. va for 
пита vent pipe. ] 


ILLUSTRATION 112 [ 
= 


How large is the main vent required for various fix- 


tures consisting of 4 water closets, 4 lavatories, З showers 


and 2 kitchen sinks installed on the first floor of a two stos 
rey building 6.00 meters high? 


SOLUTION 


V Solve for the Total Fixture Units with the aid. 
Table 5-1 


6x 4 water closets . ~ 24 units 
J х4 lavatories - 6 units 
2x3 showers... 
2x3 kitchen sink 

Total.. 


Referring to Table 11-4 
waste stack could serve: 


Under Column “Diameter 
pipe could ventilate 48 
19 50 meters. 


4. Therefore: Specify a 63 mn 


ILLUSTRATION 11-3 


Determine the size of the 
drainage installation serving. 
on the first floor of a 5 storey 


SOLUTION 


dual vent is 
It is that portion of the 
Single trap. It is cor 
derneath and back of: 
main vent above the o 
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However, the idea of venting each trap individually, 
very costly, but economy could be attained through gis be 
venting which is allowed under the following conditi 

provided that, it will not affect the efficiency of the system 


PLUMBING 


line of the waste or soil 
to the trap to the vent 


The vent opening from. the 
cept for water closets and 


1. It must be connected as close as possible to the fix. not be the dip of the trap. 
ture traps 

2. It should be directly located underneath or back of 
the fixture. 


3. It must be connected to the main vent above the 
overflow line of the fixture. 


FIGURE 13-4 INDIVIDUAL VENT FOR LAVATORY, SINK ЕТС. 
The National Plumbing Code on distances © 
/—— from trap seal provides that: 


L ud MVC 
‘horizontal developed length from its vent 


за The distance should be measured along 


mee AND ESTIMATE 


TABLE 11-2 SIZE OF INDIVIDUAL OR BACK VENT 


Type of Fixture. Unit Value. 
Lavatory 32 1% 10 
Drinking fountain 32 05 
Sink зв ти 20 
Shower 50 2 20 
Bathtub зв ти 20 
Laundry tub 38 20 
Slop sink 50 2 зо 
Water closet 76 3 6.0 


TABLE 11-3 PERMISSIBLE NUMBER OF FIXTURE UNIT 


Size of Pipe Number of Fixture units Allowed 
32 (1-14) 1 
38 (1-12) в FIGURE 11-12 INDIVIDUAL. 
502) 18 
63 (2-1/2) 36 TABLE 114 SAFE LENGTH OF ARM 
75 (3 72 Г Е - 

100 ( 384 


Size of 
Fixture Drain. 


“No vent shall be less | 
cept for a 32 тт. А 
Pipe shall be of th 

à and in no case 

FIGURE 1141 INDIVIDUAL VENT FOR BATHTUB AND SHOWER ter less than Ya 


PLUMBING 
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nor shall the length of a branch vent of given diameter 11-9 Unit Venting 
exceed the maximum length permitted for the main veng 


serving the same size of vent stack 


On Vent Pipe Grades and Connections, the Code Fur. 


ther States that: form oi 


ing, having the same principles in fi 
eating is common to fixture trap serving 
hotel toilet particularly, on fixtures. 
and measurements. 


“Ail vents and branch bent pipes shall be free from drops 
or sags and shall be so graded and connected so as to drip 
back water to the soil or waste pipe gravity. Where vent 
pipes connect to a horizontal soil or waste pipe, the vent 
‘branch shall be taken off above the center line of the pipe 
and whenever practicable, the vent pipe must rise verti- 
cally or at angle 45° to the vertical up го the point of 15. 
centimeters above the fixture it is venting before offsetting 
horizontally ar connecting to the branch main waste 
soil vent!” 


FIGURE 11-13 UNIT VENT OF WATER CLOSETS 


AND ESTIMATE, 


or Loop Vent TION 


soLU 
|, Solve for the total fixture 
Refer to Table 5-1; 5 lav; 
2 Refer to Table 11-3. Under 
units requires 38 mm vent. 
3 Specify 38 mm diameter circuit ver 


Circuit or Loop Vent is employed where two or more 
fixture traps are installed on a horizontal soil or 
branch Generally, the use of circuit vent reduces the co, 
of plumbing installation. This type of ventilation is com. 
monly used in buildings with more facilities, and battery 
of fixtures 


Number of Water Closets 
Installed in series 


Circuit Vent 


Future Traps. 


Lavatory Battery 
Circuit Ventilation 


Water Closet Battery 
Cireuit Ventilation. 


FIGURE 11-14 CIRCUIT VENT FOR A BATTERY OF FIXTURES. 
ILLUSTRATION 11-4 


| A group of 5 lavatories is to be circuit vented. Find! 
size of the circuit vent pipe 
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For Circuit or Loop Vents, the Code also provides 
Circuit or Loop Vent is permitted provided that a branch 
soil or waste pipe to which two and not more than 8 watep 
closets, pedestal urinals, trap standard slop sinks, or. 
shower stalls are connected in a series, may be vented 
a circuit or loop vent, which should be taken off in front of 
the last fixture connection. 

Where fixtures discharge above such branch, each 
branch shall be provided with a Relief Vent one half the 
diameter of the soil or waste stack, taken off into front of 
the fixture connection. 


11-11 Relief Vent 


Relief Vent is installed to ventilate the soil and waste. 
pipe and the connecting pranches rather than the 
traps. As to where it will 
have been formulat | 
vent depends upon 
wherever backpressure is most fikely'to occur. 


The installation of a relief vent 
ought, at the very start if the 


erly planned, and carefully analyzed om | h 
For tall building, it is a must that the 


properly planned with complete details 
On Relief Vent, the Plumbing Code Pr 


Waste branches which are circuit. 
provided with relief vent. 

The base of the soil stack on tall 
tion is susceptible to back ur 


m 


Hence, a Relief Vent in this. 
tion is necessary. 
3. Relief Vent may be installed ; 
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4. On long vertical soil pipe, a Relief Vent is installed 
at 3 to 5 floor intervals. In this manner of installa. 
tion, the relief vent is sometimes referred to as 
Yoke or By-Pass Ventilation 


5. Relief Vent serving a circuit vented branch, should 
have at least one half (55) the diameter of the said 
soil pipe, but in no case, be less than 38 mm др. 
ameter. For instance, if the soil pipe is 100 mm. the 
relief vent is 50 mm but in no case, be less than 38 
mm diameter. 


FIGURE 11-21 


11-12 Looped Vent 


FIGURE 11-20 RELIEF VENT FOR HOUSE DRAIN 
а room away 


А Relief Vent used on a change of direction, and 

the base of the soil pipe, shall have а 

equal to the main vent, and in no case, the 
vent be less than 50 mm diameter. 

7 Yoke Vent between the main vent and the 
at 5 floor intervals must have equal pipe 


аз the main vent. 
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Waste Stack 


FIGURE 11-22 LOOPED VENT 


11-13 Wet Ventilation | 


Wet ventilation is considered as one interesting 
for arguments, because both the affirmative and the nega- 
tive sides, argue with sense and merit, but will end with. 
nothing more than exchanging of salivated opinion, and. 
waste of time. - 


The Federal Authority in their recommended minim 
requirements, have permitted the use of wet ventilation, 
appears in their findings after several tests using. 
plastic pipes that wet ventilation is also satisfactory. 


minus and plus pressure 
amount of discharges from 
down rapidly inside the soil 


тт” 
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The wet vent method has long been used for 
group of bathroom fixtures. Many plumbing installat 
have used this type for so many years and yet, ‘ong 
experienced @ great amount of trouble with it However it 
is not advisable to drain a kitchen sink, or similar даи 
into the vent pipe considering the kind and variety ор 
waste matter it discharges. 


А Circuit Vent installation could be used as a waste for 
small group of fixtures such as: lavatories, Washbasin, 
drinking fountain, and other similar type of fixtures, ex. 
cept kitchen sink The water that these fixtures waste into 
the circuit vent increases the scouring efficiency of the in- 
stallation 


To determine the size of the Wet Vent Pipe, 
the following example 


ILLUSTRATION 11-5 


Determine the size of the wet vent necessary to V& 
late a group of fixtures consisting of. One water closet, 
two lavatories, and one bathtub. 


SOLUTION 


1. Refer to Table 11-1, the Unit Fixtures are. 


6x1 Water closet ——--——--— 6 units 

1x2 lavatories 

2х1 Bathtub ——-——— 
Total 


2 Refer to Table 11-1. А 38 mm diameter ' 
ventilate up to В units, Therefore, a 50 mm 


12-1 Introduction 


Man's constant struggle to make 
sulted to the countless achievements 
have made life convenient, and a better 
though these developments have its с 
effect, one cannot deny the pleasure of t 
of his achievements. 


Plumbing as part 
petienced numerous 
improvement of the past p 
From the primit 
plumbing evolvec 
stallations that are today. 


n 
Before, the average plumber 
ing installation to function effeci 
pipes of larger size. This co 
effect of the natural laws 
mospheric pressure on the 
The traditional installation | 
Year was the so called, One | 
ter closets and several 


, Lately, when і 
increases to meet 
9^ stoppage, floor 
telated іпсопуепі 


p PLUMBING DESIGN AND ESTIMATE: 


Main Vent extended through the roof. 


THE SOVENT SYSTEM 


ry authorities and plumbi 


Sanitas 


ne importance of the natural laws ç 
rect effect, on the flow of liquid i i 
dimected problem must be resolved. All 
were required to provide air passages, to тап 
jospheric pressure inside the pipe. Veni 
ceived and came into exi qvi 
Drainage System. ч 


Stack Vent ог Soil Stack 


Main Vent or Vent Stack 
Dry Vent 


Branch Vent ance ain 


was com 
Double Line 


The Two Line Drainage System is som 
to as DWV, which means: Drainage, 
installation has proven itself as efficient 
it was universally accepted for years, and 
as the Traditional Two Line Drainage 
as so called, because of its existence for. 


The incorporation 
system, although pro 
services, has also brought 
aedasfollaws: | A 


1. The routing and 
vent pipe. 

2. Additional cost for m 

3. Space requirements, 


In order to address these 
plumbing science, called 


12-2 The Sovent 5 


The Sovent S 
аве installation s 
cept in plumbing, 
vent stack and other | 


the desired бале 


IMBING DESIGN AND ESTIMATE 


The Sovent System was introduced by Fritz 
of Switzerland. It was first presented in 1962, when 
on а 10 storey drainage tower which resulted in a 


1962, more than 100 tall buildings in Europe and Af 
adopted its use. Likewise, Sovent System was used in 
habitat apartment of Canada, in the 1967 
World's Fair 


In 1968, the Sovent System was first introduced int 
United States construction of the Uniment Apartment in” 
Richmond, California. Thereafter, in the same year, 
Sovent System was granted Plumbing Code acceptance: 

Richmond California, U.S.A 3 


Today, the Sovent System is already accredited by m 
jor Plumbing, Соде Models of major cities o! ge сош 
mes 1 


12-3 Mechanics ог the Sovent Sy: 


The introduction of Sovent System is an imp 
of the traditional Two Line Drainage System. While 
later maintain a separate line of ventilating the system 
former to the contrary, eliminate the use of this vent 
line, but still maintained the balance atmospheric p 
required inside the pipe 


How the Sovent System Functions 


| А аве amount of waste and sewage © 
could form. 


will induce back flow of water 
of lower fixtures. Likewise, 
minus pressure will sipho 

ter seal of the fixtures and 

The Sovent function is to. 

the effluent by scattering ' 
blobs to fall like liquid in a sho 
Although the effluent rarely 
pletely, still it has the action. 
push down ahead of it creating а: 
pressure above it. 

This negative pressure has 10 
erwise, it will create a suction 
phon the water seal inside the 


DESIGN AND ESTIMATE 


и System being a Single Soil 
age System (see figure 12-2) reduces the 
positive and negative pressure, to bring down 
atmospheric value down below the holding capaci 
of the water inside the trap. Therefore, installation. 
‘of the vent piping is not necessary 


The Sovent action, of reducing the positive and 
negative atmospheric pressure, is done at each floor 
where the Aerator is installed. By action of the 
aerator, foam was produced, avoiding the possibil- 
itv of filling the pipe entirely by the liquid effluent, 
By creating a sift plunger, pressure variations in the 
Single Soil Stack, is minimized | 
8 The effluent that was already exposed to air, falling 

доп Кот thé upper-floors, is diverted án 
stack at each lower floor The perated fitting 
accommodate the passage of this diverted 
duding the air space wherein the effluent 
са! soil branchor waste pipe can drop. 


The Aerator, spatters or scatters the effluent in 
small. 
pressure of more than 25 mm water 


fore, a water seal 50 mm high is safe 
phoning or back flow. 


At the bottom portion of the Single Stack 
the aerated effluent is compacted A process 1^ 
supported by baffle in the aerator fittings. 
is piling up at this point may cause pressure 
stack at the first floor, but it is relieve by ри 


an air discharge pipe. 


PLUMBING DESIGN AND ESTIMATE 
‘THE SOVENT SYSTEM — 


Main Vent que Sovent Deaerator Consists oft 


Stack Vent or Soll Stack 


Air separation chamber with internal nose | 


1 
Main Vent or Vent Stack 2. A stack inlet, 
Dry Vent 5 A pres lief outlet at the top, and —— 
‘Single Pipe Line 3. A pressure rel m 
4. A stack outlet at the bottom, E 


Sol Stack 
pa The deaerator fittings, functions im 
the aerator fitting above, to make a single 
ing. The deaerator is designed to over 
the falling waste to stock up excessive back p 
bottom of the stack when the flow is 

bend into the horizontal drain, 


12-4 Materials and Design. 
The original maten 

uted to its proven 

tion The same mati 

in Phoenix now а 

in ће United States mainly on high ri 


Aerator and Deaerator. 


When the Sovent System was’ 
used for the Aerator and 


The Aerator is used a 
each floor, and the Deaeré 
Portion of the soil stack 


‘Traditional Two Line House Drain 
Pieces eres Ventless Sovent System 


презе та go PENG дурт тестото 


da 
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What is new here is the total ination of the 
ond piping line system called ventilation which subs 
tially occupy valuable spaces and added cost of construe 
поп 


According to the Copper Development Association 


"Because the Sovent Plumbing drainage system Is self 
aerating, it eliminate the usual separate vent pipe installa. 
tion, thereby proven economical, speed of installation, 
space saving and has the greater design freedom. " 


The Sovent System has not yet reached our 
tables in the absence of the aerator and deaerator fittings 
in the local market. The market and cost of copper is 
maybe one aspect of consideration. But eventually, 
sidering the versatility of plastic material im terms. 
unlimited shapes and forms at lower cost, very. 
market will be flooded with Aerator and Deaerator 
for the adoption of the Sovent System in our 
struction of high rise buildings. 


13-1 Water 


Water is a combination of two 
called Hydrogen and Oxygen. It appe 
as liquid, solid (ice) or gas (wa 
în its liquid form is 839 times 
or in the form 

its fi 


have been expos 
ning or flowing on the g 
rivers or precipitating in U 
streams, rivers and other 
had been detrimental to. 


aggravated by the 
chemicals in household 
an increasing con g 


PLUMBING DESIGN AND ESTIMATE 
13-2 Impurities in Water 


Pure or uncontaminated water is not found in nature 
Water in the form of rain, absorbs dust and gases of car- 
bon dioxide and oxygen. Similarly, water in the ground ig 
exposed to pollution by organic matter, including animal 
and human wastes 


The Common Impurities in Water are: 


1. Entrained gases 

2. Dissolved minerals 

3, Suspended and colloidal materials 
4. Radioactive materials 


Entrained gases are carbon dioxide, hydrogen sulfide _ 
methane, oxygen and nitrogenous and organic compounds, 


a 

Dissolved minerals are calcium, magnesium sodium, 
iron and manganese and other carbonates and silicates, | 
alkyl benzene sulfate from detergents and synthetic or- 
ganic from insecticides and pesticides. 

Suspended and colloidal materials such as bacteria, 
algae, fungi, silt, and other colloidal matters 
making the water colored and acidic. 


Radioactive materials by entrainment of radioactive 
substances from mining or processing ores, by wastes 
from industrial use of radioactive materials 

present in water through artificial - 
means is Lead, Lead pipe should not be used for 


COLD WATER SUPPLY IN 
133 public Water Supply 
1» any source of public water 


conditions shall Бе strictly ecd n 


sy of contamination 


у Wells that are supplying water for 


required to have sanitary sewage fi 
There should be по с 

ing within the 15 meters radius 
No outdoor privy, cesspools, 
fields, shall be located within 45 ; 
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Spring Water 


Spring water for drinking and household purpose 
should be protected from 


Surface or Runoff water 
Dust 

Insect 

Wildlife 

Stock 


wee 


we 


The fissure wherein the spring water will flow, should 
be enclosed completely with a reservoir of concrete, file, 
steel or other impervious materials under the following 
considerations: 


1. The depth of the reservoir walls shall pén 
downward the impervious formations bene 
water producing stratum. 1 
The reservoir cover shall be insect proof, fi 
dust and rainwater La 
3. A manhole of the raised curving type, with overlap- | 
ping cover on its edges terminating in a th 
Girection, shall be provided with facilities for losk: | 


Г 


"ge 
4. The reservoir should be disinfected with a chlor 
solution, and then flushed thoroughly prior to 
submitting of samples for laboratory test. 
Water from the spring reservoir, shall be de 
safe, only after the result of bacteriological test. 


Different Types of Individual Well Spring 


ЕД 


ated 
fety of U 
e safety 0 n 
th id adopt regulations that 


За handing of bottled drinking 


немеп Regulations on Bottled 


1 The source of water shall 
dard of the Health Depa 
water 
Frequent bacteriological | 
ered, shall b d 
mpl 


The food and Dru 
rules on: 


= 


a 
b. 


id 
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f Therapeutic or medical clause printed on th 
should not be permitted 


13-6 Manufacture of Ice 


Ice is frequently used on food, beverages, and 
water. As such, commercial Ice should be free from 
tamination. The Health Department shall strictly 
rules governing the manufacture of ice such as: 


1. Water used for the manufacture of ice must с 
ply with the standards of the Department of Heath 
for drinking water as to chemical and bacteriology 
cal quality 
2. Conduct bacteriological test of the ice to E 
defects in freezing and handling. 
Ice containing foreign matter should Е 
for human consumption 


The ice plant must be free from et 


ei 

Eras mE е = 
to enter and walk on the tank floors using 
exclusively for that area only. 
- Ice storage should be kept clean, and no ice sh 


ы 


- Ice must Бе kept covered during delivery. D 
trucks must be cleaned and free from any ki 


COLD WATER SUPPL) 


The system must provide a 
with adequate pressure up to 


^ 


The safety and quality of the 
impaired by defects im the 
provided with sufficient 
allow repair work 

service to some areas, and 
the system. 

There should be no unprote 
cross connections with 

ter the distribution system, 
The water system should. 
The main and branches | 
submerged in surface. 
source of cor 


The water systt pi desi 
culation of wate 


system 


The eee iibe g 
in any parts of it res 


PLUMBING DESIGN AND ESTIMATE 
Public Water Distribution is Classified into 


1. Direct pressure distribution 
2. Indirect pressure distribution 


Direct Pressure Distribution. This type of 
tribution, obtain its supply of water through a large ir 
pipe, installed in the lake basin extended down the 

Water is drawn from the lake, to a receiving well 
of gravity, passing through the filtration plant. The 
inside the reservoir is pumped by a centrifugal, or p 


pump into the water main with sufficient pressure to serve — 
specific needs. 


Indirect Pressure Distribution is when the 
drawn from a drilled distribution is done by indirect 
sure, For this type, a turbine pump is emplo о 
on top of the standpipe extended down the well x 
water table. 


13-8 Household Water Supply 


Water is a prime necessity in all types of households 
It is conveyed from the main to the household or buildir 
by means of pipes classified as: 


l House service 

2 Riser 

3. Branches 

House Service refers to the pipe connection 
Public water main or any source of water 


building served. 


Riser refers to the vertical supply | 
‘upward from one floor to the next. i 
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COLD WATER SU 


aches аге horizontal pipes 


gran 

jure? 

ater Main 
Jain refers to the 

water M 

which are laid underground 


pouse service is connected. 


w 


The water service pipe is 
water main by personnel of the 
The connection is made with 
complished without 
municipal water supply. 
requires the use of corpo 

and water meter. 
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solution 18 
Air Pres sured Distribution Sy 


13-10 The Overhead F 


The Overhead Feed S 
plumbing fixtures by means of j 
pumped to a large tank on top 
uted the water to the different 
distribution is one of the. 
planners and builders still favor. 
lowing advantages it offers; 


supply of water. 


This type of water di 
coming unpopular because. 


FIGURE 13-2 OVERHEAD FEED WATER SYSTEM — 
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4 It requires stronger foundation and other 
to sustain the heavy load of the tank and its цу 
content 


of powet failure, water 


loss of 
ofa stan 
with the additioi 


air pressure inside 
d-by generator, 


13-11 Air Pressured Water Distribution eems that the system 
it 5f 


ihe basis of cost analysis, the 
tion system equipped with | 
cheaper than the initial 

head feed system 


The Air Pressured water distribution system is a new 
concept in water distribution where compressed air Г 
as the delivery agent. This type of water distribution is fast 
superseding the other types due to the many advantages it 
offer such as: 


1. It has a compact pumping unit that requires a lim- 
ited space 


[rm 


The water chamber being air-tight makes the sys- 
ter a sanitary one: ' 


3. The oxygen in the compressed air passing. 
the water line, serves as purifying agent, - 
the water more palatable 

4 и offers economic advantages by insi 
smaller pipe diameter. 

5. It has few working parts and therefore, less initial 
construction and maintenance cost. с = 

6. Air pressurized water distribution system is well 
accepted for small, medium and large buildings, — 

7 Air pressured water distribution system 
zones of about 10 storeys or floor i 
buildings of extreme height 


Disadvantages of the Air-Pressured Water 
Distribution System 


‘The only disadvantage of the air pressurized 
tribution system is the interruption of water supply. 


TE! 
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соте his water distr 
unit is installed sa that | 
1 be increased to a 


There are four mechanical devices used та air то ONS 


ized water supply system 


presso 
e tank Wi 


spe Tán required. Анг Compressors hi 


А large Storage Tank, with all tay 


1 

1 в ping required, inim тебе 6, 
2 A single or duplex centrifugal pump ^ P when а part f the! аід 

3. An air compressor jeased ] 


An automatic pressure control switch The admission of water inside 


anally increase the pressure by d 
she tank's air content This will ow m 
ter from the distribution system. 
ange is from 20 to 40 pst. Thei 
auromatie pressure switch сопи 


For small unit water supply installations. a piston 
pump is generally used 


of wat 


Operating Principle of an Air Pressured Water 
Distribution System 


varing and the stopping of the: 


The operating principle of an air pressured water dis- 
tribution, system was based on the theory in physics 
"air is elastic or compressible, and water is ine 
non compressible” Thus, when air is compre 
closed compartment underatmospheric pressure 1 
tent of one half из volume content, the pres: 

crease up to 15 pounds per square inch. This p 
side the tank is capable of elevating water up to 10.50 me- 
ters high 


Should additional water be pumped into the tank to the 
height of 2/3 its content, a pressure of about 30 psi, will 
register on the pressure gauge. If additional water i$ "ите of demand. One pu 
pumped into the tank up to % of its content, the pressure The principle of operat 
will rise up to about 45 psi. Theoretically, the 45 psi i$ Ca mand is small, the small 
pable of elevating water up to 31 70 meters equivalent | 


The Direct Upfeed Р 
of the aif pressurized 
danbution is used 


two, three or several faucets 
emire building fixtures. 


The direct Up-feed 
Pump installed to operate 


5 the water const 


„иа 
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largest pump with full capacity to supply the en 


ing, will automatically operate to replace the зе 
pump, Under this principle, only one pump op 4 


time, depending upon the volume of water demand. — 


Shower 


2nd floor 


Water Main Schematic section of the water services in a. 
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Advantages of the Direct Up-feed Pumping $ 


l Eliminate the construction of large house 
tank, 

2. Avoid cost of heavy structures to carry the hp 
tank 

3. Eliminate periodic cost 


The direct up-feed pumping system is dependent on . 
the supply of electricity. A standby power generator will 
operate in case of brown out or power failure, 


13-13 Friction in Water Supply and 
Distribution System 


Friction whenalluded-to in the plumbing 
fers to the resistance produced by the flowing wi 
the fittings and interior surface of the pipe. In w 
ply distribution, friction is defined as the resist 
tween the molecules of water. 


Friction in water supply and distribution system can be 
minimized under the following conditions 


1. All water pipes should be installed straight and di- 
rect as possible Е 

2. The use of turns, offsets, and traps, should be ти. 
mized if cannot be avoided. E 

3. Pipes with plain and smooth surface should 
used 

4. The use of fittings, stops, and other devices 
nected to the distribution lines, should be 
mized 


4 All fittings and joints must be connected 
Pressure. In plumbing, pressure is the force | 


234 


Е Т 


ove the Water inside the ри 
тох" о overcome friction, 
san пещ is called Statie 
the base of a 


Normal Pressure refers to 
ей over a period of 24 hours, 
‘ential house ranges from 30 по 4 
‘aue may result to insufficient 
gunng simultaneous use of the 
water pressure greater than 50) 
mering or even bursting of pipe joints. - 


An excessive water 
Salling a Pressure R 
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Critical Pressure refers to the maximum and 
mum pressure at which proper function of the water 
ply system can be maintained. 


Head Loss by Friction or Friction Head Loss isthe 
loss in rate of flow, due to friction between the water and | 
the walls of the pipe 


One water closet is valu 
4.1) Therefore, 6x8 = 48 


fe js TION 13-1 
Pressure Loss refers to the variations in pressure be- ILLUSTRA 


tween the water main and the outlet end of the water зеге. A residential house has 3. 
vice Pressure loss is generally caused by friction one kitchen sink and 3 shower. 
mum demand of water. 
Other Causes of Pressure Loss 
SOLUTION 
Simultaneous draw or use of water i 
Height or distance to which the water must flow, 
Fluctuation of water pressure in the Water m; 
Mineral elements in water that adhere to 
nor of the pipe reducing the diameter, 
Inadequate size of the pipe | 
Water supply coming from the public water main is 
also affected by water pressure fluctuations caused by: 


вм 


|. Peak load 

2 Emergency draw 

3. Breakdown of lines or pumping unit Probable Demand or P 

4 Insufficient water level at the water system to be considered in d 
reservoir 


29 units x 8 = 


13-14 Maximum and Probable Demand 


Maximum Demand refers to the maximum water 
charge of fixtures in terms of fixture units (as 
the previous chapters.) The maximum demand of № 
equal to the Total Fixture Units in the plumbing, 


E 
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It is presumed that, "if a fixture can discharge, only a 
given quantity of water, wherein the water supply may по 
be overtaxed above this amount of water without n 
overflow of the fixtures being used, then, the maximum 
demand of water is the total sum of its fixture units 
wherein each fixture unit represents 8 gallons of water," 


TABLE 13-1 PROBABILITY OF SIMULTANEOUS USE OF 
FIXTURES: 


Number of Fixture Units | Percentage of Simultaneous Use 


110 5 50 to 100% 
6 to 50 2510 5096 
51 or more 10to 25% 


The Probable Demand is not likely 10 exceed 25 
the Maximum Demand, especially for average size 
dential buildings, This figure may be used, to estal 
size of water service pipe | 
ILLUTRATION 13-2 

Determine the probable demand of the following fix- 
tures installed) 2 water closets, | lavatory; 1 bath tub; 1 
shower bath and 1 kitchen sink 


SOLUTION 


1. Find the number of Fixture Units then multiply by 87 


2- water closets 2x6 = 12 units а 
1 lavatory Ix] = units 

1 bathtub 1x2 = 2units 

1 shower bath 1х2 = 2units 

1 Kitchen sink = 


1х2 = 2units 
Total... 19 units. 


Multiply: 
19 units x 8 gal = 


The 152 gallons of 

likely to be consumed in 
be reduced by 25% to 50% t 
mand 


Subtract from maximum 
152-45 = 107 gal. 


Water Pressure 
at Main or Tank 
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TABLE 13-4 GALLONS OF WATER PER MINUTE ON A 20 MM PIPE 


Water Pressure 
at Main or Tank LENGTH OF PIPE IN METERS 


Pounds | Newton | & 12 18 24 30 36 42 48 54 69 
10 as | 22 14 12 10 8 8 7 ева 
20 ago | 30 22 1а 14 12 12 10 10 108 
30 1334 | за 26 22 18 16 14 14 12 12 10 
40 1780 38 30 24 22 19 17 16 16 15 13 
so 2224 | ss 34 28 24 22 18 18 7 16 15 


TABLE 13.5 GALLONS OF WATER PER MINUTE ON A 25 MM PIPE 


Pressure of Water 
at Main of Tank LENGTH OF PIPE IN METERS. 


On Water Wervice Pipes for 
tional Plumbing Code provides: 


Pounds | newon | e 12 18 24 зо æ 42 48 sa 60 tees 
а of water service pipes. from 
10 aas | a» æ 22 18 16 1$ 14 13 121 "am 
20 880 55 40 32 27 24 22 20 19 18 16 be 38 mm (115) diameter for 
30 | 34 | 70 50 40 34 30 27 25 23 22 20 
20 | 170 | оо чвочвощо 35 32 23.27 25 YesilliGock ia 
2 |i | Sees ЕЕЕ 
$ 2. Hot Water 
3. Lai tral 
TABLE 12-6 GALLONS OF WATER PER MINUTE ON Аза MM i» 


4 Sink 


Pressure of Water 


at Main or Tank. LENGTH OF PIPE IN METERS: 
TABLE 13-9 RIGHT FLOW AND | 
Pounds | Newton | € 12 18 24 30 36 42 48 54 60 VARIOUS FI 
10 445 | во ss 45 37 35 30 37 26 25 24 
20 aso | 110 в0 65 55 50 45 42 38 36 34 Е 
30 | 1334 | MO 100 80 70 60 Se 50 47 46 43 
40 | ao | 110 но 95 зо 72 65 60 56 52 50 
so | 2224 | 110 110 107 s2 ва 73 ва 53 60 58 Ordinary basin faucet 


Self closing basin faucet 
Sink faucet-10 mm diameter 
Sink faucet-12 mm diameter 
Bathtub faucet. 


TABLE 13-7 GALLONS OF WATER PER MINUTE ON A 38 MM PIPE 


Pressure of Water ет: 
‘Shower 
Pounds [Newton | 6 12 18 24 30 36 42 Bali cock for closet 
Flush valve for closet 
to | 445 | 120 20 70 60 s 50 45 
20 | вәс | 170 120 100 90 75 70 65 Flush valve for urinal 
30 | азза | 170 160 130 sto 100 90 ва 
40 178.0 170 170 150 130 110 100 90 
50 2224 170 170 170 140 130 120 110 1 


240 
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TABLE 13-10 DEMAND WEIGHT OF FIXTURES IN FIXTURE 


Type ol 
беше Group | occupancy. | 72е 91 9:РРУ 
Water closet Public Flush valve 10 
Water closet Public Flush tank 5 
Pedestal Urinal Public Flush valve 10 
Stall or wall urinal | Public Flush valve 5 
Stall or wall urinal | Public Flush tank $ 
Lavatory Publie Faucet 2 
Bathtub Public Faucet 4 
Shower head Public Mixing valve 4 
Service sink Office, ete Faucet 3 
Kitchen sink Hotel or 

Restaurant | Faucet 4 
Water closet Flush valve в 
Water cioset Flush tank 3 
Lavatory Faucat 1 
ватар Faucet 2 
Shower head Mixing valve! 
Bathroom айбор Flush valve 
Bathroom group Flushtank | 
Separate shower Mixing valve. q 
Kitchert pink Faucet 
Laundry ray 3-3 Faucet a 
Comb fiture Private Faucet 


Sotoa ASHRAE Handbook of Fundamentals 1972 


The size of water service pipe is based on the maxi- 
mum and minimum probable water demand, but in no case 
shall it be less than 20 mm diameter. Refer to Table 13-1 
to Table 13-8. A 20 mm service pipe, cam 2 
branches of 12 mm diameter It can deliver water to the 
house up to 10 gallons per minute, sufficient to serve up t0 
10 fixtures. Е: 
Likewise, а 25 mm diameter service pipe could » 
2 branches at 20 mm diameter, capable of delivering up IP - 
18 gallons of water per minute to serve up to 
Service pipe that 15 too small always result to 
slackening of water flow specially during. 
‘opening of the faucets 


2 


COLD WATER: 


‘etting or re-routing of line is re 
13-15 Water Pumps 


Public water distribution sy 
age water pressure of 50 psi. th t 
building less than 5 storey high, 
additional pump equipment pr 
neers who compute the probable | 
loss due to head and friction. 


Types of Pump. ) 
les 


There are two type 
water distribution in buil 


The Piston Pump and. 
The Centrifugal Pump 
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The Piston Pump is used on small water di 
system for elevating water in wells or other sources 


The Piston Pumps are of Three Types 


| The Single Action pump 
Double Action pump 
3. Duplex or Twin Piston pump 


The Centrifugal Pump is associated with tall building 
water distribution system 


cient number of 
Valve is necessary to avert 
tion in case of service break 


Where there is insufficient n 
a major repair may require 
system. It has been observed, th 
certain types of valves are used 
posed to be. It is therefore 
iypes of valves and their 
types of valve used in w 


В 
2. 
3 


PLUMBING DESIGN AND ESTIMATE 


The name gate valve is taken from the gatedike 
that moves across the flow 


Gate Valve has Two Types: 


1. The Wedged Shape or Tapered Disc 
2 The Double Disc Valve 


The Wedged Shape type is used where the stem must 
be installed pointing downward 

The Double Disc Valve type, closes in the same man. 
ner as the wedged type, except that its parallel faces. 
in a vertical position, and are forced apart by the dise 
spreader. This type of valve is used in cold liquid and 
sewage disposal installation 


Plug Type Conventional Type. 


Composition Type 
FIGURE 13-10 GLOBE VALVE 


т 
1. The Plug Type Disc Valve 
l Conventional Disc Valve 
i Composition Disc Ма 


rhe Plug Type Disc Valve 
producing good resistance said 
dint and other kind of foreign m 

The Conventional Disc 


COLD WATER: 
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rhe Safety Valve is used onc 
ystems, compressed air lin 
pressure 


The Check Valve main function is to prevent the, 

versal flow of gas or liquid in the line It'is раса 

used in industrial piping connections for gas, water. 
| vapor services, ^ 


im 97, 
cessive 


air and oth 


er Water Service Fittings 


1 TheC orporation stop 
Curb stop 
з Curb stop box 


oth 


EP 
The Corporation Stop is inserted. 

ic serves аз a control of the water s 

as a shut off, when the service is disc 


Horgontal Check Valve ft Check Valve. 


a 


FIGURE 13-12 CHECK VALVES 


FIGURE 13-15. 


the Curb Stop i 
“dewalk fine. ib 
With removable cover. It 
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Vice between the curb and the building It shut off 
supply in case the basement becomes flooded 


The Meter Stop is a controlling stop of the entire 
ter supply in building E 


The Water Meter is a device used to measure y 
amount of water that passes through the water service. 


WATER QUALITY PROBLEMS AND THEIR CORRECTIONS. 
IN PRIVATE WATER SYSTEM. 


Hardness | Calcium and mag- | Clogging of pipes 
nesium salts from | by scale, burning 
underground flow | out of boilers and 
affects launcry & 
food preparation 
rae 


Corrosion, | Acidity, entrained | Closing af iron 
(Oxygen & carbon | pipe by rust, 
Dioxide (low pH) t brass pipe. 
| Disease 


Pollution | Contamination by 
organic matter or 
sewage 


Jon Exchanger 


Color [ігор and manga- | Discoloration of | 
nese Fixtures and 
laundry t 


тате ог |Organicmaticr | Unpicasantness 
odor 


14-1 Domestic Hot Water 


anitation standards required 
other similar establishments to pro 
Today, even the humblest small d 
this type of convenience for human 
tary principles behind the hot water 
enumerated partially, asf liows. 


When the water reaches 
mospheric pressure, i 
panded molecules be 
evaporate as steam on the $ 
The movement of hot wat 
tem is the result. 

the water molecules. 


Heat increases the соп 
Salvanized iron metal could 
The choice of materials f 
1 copper tube, stainless i 
Hot water supply sys 
tank and pipe ci 
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thest fixtures with a continuous piping, to return qh 
used hot water back to the heater. Constant circ 
hot water should be maintained at all times, ta be d 
any time from the fixture. 


Hot Water Distribution has Two Types 


|. The Up-Feed and Gravity Return System 
2. The Overhead Feed and Gravity Return system 


Aquastat 


14-2 The Up-Feed and Gravity Return System 
The Up-Feed Gravity Retum System is commonly bach 

used in small residential houses and other industrial 

installations with the following service features: 


solem. 


It provides corstant circulation of hot water!) че 9, Aie d 


2. | Hot water is quickly drawn from the fixt 

time desired, 

Prayide economical circulating return of 
hot water. 

4. Eliminate waste of water 


"TE 


Construction of the Up-Feed Gravity Return System. 


1. The heating unit and the storage tank are placed 
below the distribution pipeline 

2. The heating unit should be near and accessible 10 
serve the pipe system conveniently and efficiently. 

3. The distribution main pipe is suspended from the 
ceiling of the basement. It is inclined upward fro 
the storage unit The risers are connected to 


PLUMBING DESIGN AND ESTIMATE 


The distribution main pipe and the flow 
equipped with valve that is, of the Gate Type, 


5. The flow riser is provided with a drip at ite 
draining 


The efficient and equal supply of hot water to 
fixtures of varied heights and distances depends on 

the riser is tapped to the main distribution. (See Te н 
14-3 to 14-5) 


14-3 The Overhead Feed and Gravity 
Return System 


The Overhead Feed and Gravity Return System is 
an efficient type of hot water distribution generally used in 


building of extreme heights. The operating princi 
as follows; l 
1. That, water distribution is dependent on the 
sion of hot water and gravity. In a closed 
system, water rises Up to the highest point-of ў 
installation when heated. The natural force of grav- 
ity, return the water into the storage tank. 

That, water will circulate, even if there may be de- 
fect in the mechanical construction. 


Construction of the Overhead Feed and Gravity 
Return System 


1. The storage heating unit is placed at the lowest 
int of the distribution pipe. + 
z The overhead feed is connected to a tapping 


connected directly to the riser. 
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METHODS OF TAPPING THE RISER TO THE MAIN DISTRIBUTION, 


flow of water to 
The horizontal runs oí 
and equal in ler 


main distribution p 
the vertical riser 


The riser is extended do 
ent storey of the bui 
shower bath, and the like 
A gate valve and a drip 


FIGURE 14-3 LONGER RISER IS CONNECTED HORIZONTALLY 


lower floors. 


For an Up-feed 
at the bottom of | 
passes through the: 


FIGURE 44-4 SHORT RISER CONNECTION 


The Pump Ci 
"Sed to circulate hot. 
fecommended for l 
“ding natural circ 
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Unlike the pulsating movement produced by the pi 
pump, the rotary motion of a centrifugal pump i 
creates an even motion or flow of water in the piping gy 
tem. The circulating pump system is recommended од 
stallation that has inefficient circulation of water due toy 


1. Building defects compelling the plumber to. 
runs on the main piping 

2. When scientific principles could not be applied to 

produce circulation, 


FIGURE 14-8 PUMP CIRCUIT SYSTEM. 


Advantages of using the Circulating Pump ™ 
the Overhead Feed or Up-feed System 


] Increased efficiency of the system. 
2. Economical because the heated water is 


258 


14-5 Location and 


The pump is installed. 

1r should be closer to. 

The circulating return 

of the pump, 

The outer side of 

turn and then to the hes 

Provide gate valve on each side 
The pump must Бе е i 
serting Tees of the same diam 
return ahead of the valves — 


14-6 Hot Water 


The purpose of a hot ws 
hot water system, The 


resist the high pressure | 
Hot Water Tank is 


1. The small hot 
2. The large hot wat 


The Ran r 
“unless steel sheet. It 
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Concave ends, welded ог riveted to assure strength and 
rability. Range Boiler varies in sizes from 30 to 60 
meters diameter and a length not more than 180 cent 
ters long, installed in either vertical 

m d or horizontal position, 


дот 


-4- D= 301060 centimeters 


ame L= Not more than 180 cm. 


FIGURE 14-7 RANGE BOILER 


The Storage Tank is made of heavy-duty s 
steel sheet of diameter varying from 60 to 130 centi 
and not moré than 5 meters long. It is installed 
vertical or horizontal position. 


HOT WATE 


suce is limited not to: 


Se psi will require an ext 


14-7 Size of Hot Ws 


The size of hot water 1 
considerations: 

| The kind of building serve 

2 The expected num 

3. The heating capacity 


The water heater must be 
place the discharged water in a reas 
з tank installed is designed to serve 5 
any one hour of the day, the. 
the same in one hour, " 
heater 18 Y 


products 


Test results of 
ranges from 2 to 10 
pends upon the type of building. 
for which the water is used. Aj 
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HOT WA’ 


14-8 Working Load of Hot Water Sys guUSrRATION 

The working load of hot water supply system. ini 
ing is somewhat difficult to estimate, but 
proved that 


Ee the size ofa 
o serve а family of 6 рев 


TION 
1. Fer schools, offices or industrial type buildings, the BL 
average rated maximum consumption of hot water | Solve for the total 
per person is about 25% fer to Table 14-1; n 


m 


For apartments and residences, the average. Working. 
load is about 35%, 


3. For Hotels, the working load is 50% of the rated 
consumption per person. 


2 Refer to Table 14-2) 
House, the working load 


Example: 35 % х 60 gal. = 21 


А 50, тоотз hotel with an average 


p One. cubic 
would require a storage tank according to the 


lóns thus | 


loco a omeia —— 
safe load Thus, 50% of 1,000 gallons is: 


50x 1,000 = 500 gallons 
500 gallons will be the basis in finding the size of tank- 


TABLE 14.2 WORKING LOAD OF HOT WATER 


Kind of Building. Average Working Load 

School Office and industrial уре 25% 
Residences 35% 

Hotels and Restaurants 50% 
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ote- This solution could be simplified further. TRATION 14-2 


ing the data presented on Table 14-3 and Table 1444." e 


petermine the size 
serve a family of B 


TABLE 14-3 RANGE BOILER SIZE AND CAPACITY 
IN GALLON 


Height or Length Diameter in Meter | 
In Meter 


SOLUTION 4 
Solve for the total hot 


8 persons x 10 


2 The rated capacity for 
multiply: 


1.00 


Material. 

Standard Pressure... 
Extra Heavy 

Tapping 


— áÁ 
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14-9 Water and Energy Waste in Hot 
Water Line 
In every household equipped with hot water i 
tion, water waste and energy waste cannot be avoided. Hot 
water inside the pipe simply cools off between the time jt 
was drawn and shut off. The next time hot water is drawn 
the cooled water inside the pipe is the first one to come out 
before the hot water reaches the faucet. Therefore, the 
volume of water standing in the pipe is just thrown away 
and wasted not withstanding the energy consumed when й. 
was previously heated. 


ILLUSTRATION 14-3 


Find the monthly volume of water and energy (in 
watt hour) wasted for a hot water installation servi 
fixtures with the following data: г 


TABLE 14-5 WASTED WATE! 
HOT WATER | 


Min, number 
of use per day 


SOLUTION 


1. Refer to Table 14-6, water wasted is equal ie 
number of times used multiplied by the volume 
‘water wasted. 

2. Solve for the water wasted in every fixture. 


a. Kitchen sink: 3x 1.15 liters = 345 


vos: 45, v 
For one month consumption 103.5 liters 


PLUMBING DESIGN AND ESTIMATE 


Table 14-6 shows the amount of water and 
wasted between the intervals of hot water level 


Suggestion How to Minimize Hot Water and 
Energy Waste 


1. Hot water pipeline should be short as possible 

2. The hot water tank should be near and accessible 
to where most hot water is needed. 

3. Use the smallest size of pipe that will provide а 
satisfactory supply. It is less expensive in terms of 
heat and water waste. 

4 A 10 mm (3/8") cooper tube if not too long con- 
nection, is the most economical size to serve runs. 
for sinks, lavatories, shower bath and other similar 
fixtures, Copper tube absorb less heat T 
pipe, thus, less insulation is required, 

5 "Pipe carrying domestic hot water, should be 
lated to conserve Ве! cost, and to assure а 
water temperature at the point of use, А 12) 
(1/2) thick fiberglass was proven efficient in 
ing cover 

6. Hot and cold water line running parallel with each 
other should be separated at a minimum distance 
15 centimeters to prevent heat interchange. 

7. Small storage tank and heater is preferred. 


TABLE 14-7 AVERAGE ENERGY WASTED ON LEAKING FAUCET 


Number of Drops per Minute 


serious damages tofi 
pressure or temperatur 
or explosion of the tank. Protect 
ture Pressure Relief Valve. 


GN AND ESTIMATE 


Install a Temperature Pressure Relief Valve on 
hor water tank, or hot water supply line to protect tl a 
tem. The pressure relief valve must be closer to the 
provided with a drip pipe from the rélief valve ext 
downward to the basement floor near the floor drain. 


The purpose of Steam Relief Valve is to protect the 
hot water space heating system, while the Tempi 
and Pressure Relief Valve protects the hot water 
system. 


There are Two Types of Water Heating System. 


1. The Hot Water Space Heating System where wa- 
ter is confined within a system at low temperature. а 


2. The Hor Water Supply System notin a clo 
tem which operate on much higher temperatt 


The settings of these Relief Valves were facton 
They should not in any manner, be tampered by th 
or his unauthorized technician 


PLUMBING 


15-1 Introduction 


By definition, plumbing fixtures | 
tended to receive water, liquid or waters 
discharge them into the drainage syste 
cept in the design of plumbing fixture i 
father than making people fit the fixture TI 
make the fixture an integral part of the room d 


Plumbing fixtures co) 
cessories designed до 
reasons. Concomitant ми 
plumbing fixtures of the 
with it the name jor bra 
Quality fixtures are especially desig 
lot of abuse, and yet, expected to last for 


Quality is always associated with cost. Bu 
Particular construction item is always: 
investment. Comparatively, cheaper 
faster than those that cost higher but la 


15-2 Water Closet — 


^ By definition, water closet is 
War sey organic body waste 
ter closet is classified acct 
l. Design 
2. Quality 


Design. With respect to design, water closet 
various types, they are: 


The Pail Flush type 
The Squat type 

Wash Down type 

The Reverse type 

The Siphon Jet 

The Siphon Vortex 
Direct Flush Valve type 


згвившъ- 


Quality. With respect to quality, water closet must 
possess the following characteristics, 


Flush down quietly _ 
2, ре rra 
lust function efficiently 
4 Must retain large amount of standing 


ara insde the bowl to prevent felling’ вади 
tamination 


Shape. With respect to shape, water closets are classi- 
fied into two types, a namely: 


1. The Round Type is intended for installation on à 
limited space 
2. "The Elongated Type is more comfortable hut 


and colors are available for 
bri are пе 


m 


qne Рай Flush Type Water CI 
The pail flush type water 
smallest, and the simplest form 
Shout water tank. The 
а small quantity of water. Some 
ios intended for installation in 


budget 


С DESIGN AND ESTIMATE 


The flushing action can be agitated with one h 
lon of water similar with that of the pail flush type 
closet. This type however, is commonly seen install 
public toilet for ladies 


296 
[A 
20 
FRONT VIEW SIDE VIEW 
FIGURE 16.2 SQUAT TYPE WATER CLOSET 
‘The Wash Down Type 


The wash down type water closet has the following. 
characteristics 


1. И flushes through a simple wash down action, 
2. It discharge waste into a trap-way located at the 
front of the bowl. Poe D 
3. It is more subject to clogging than га 4 
The trap-way is irregular in shape because ОГ 
exterior design, methods of; 
4. И із recognized by the bulging shape 


E 


|t has small amount o 
exposed surface at the in 
susceptible to fouling, 


1t cost less but least eff 


types: 


C—ÁÓ DESIGN AND ESTIMATE 


——— Ó 
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"Ш 


SIDE VIEW 


SIPHON ACTION WASH | 


uum 
erse Trap 


The reverse trap water closet has the following е 
teristics 


1. It flushes through a siphon action created in 
trap-way located at the rear of the bowl. 


2. It retain large amount of surface water as. 
with the wash down type, fouling and staining of 
the interior bowl is unlikely to occur. 

3. It is efficient but moderately noisy. The trap-way is. 
round and less likely to be clogged. 


4. This type of water closet is little more expensive 
than the wash down type. 


REPRISE cnc 


DESIGN AND ESTIMATE — А 
The Siphon Jet Water Closet 


The siphon jet water closet has also the foll 
characteristics 1 


1. The siphon jet water closet is costlier than the w 
down and the reverse trap type, but is more effi- 
cient in service. P 

. Siphon jet water closet retain larger amount 

3. It has larger trap-way making it less likely to clog — 
and the flushing action is silent than the other types. 

4 ив itary and 


E 


jjer to 


ЕЕЕ... AND ESTIMATE 


PLUMBING FIXTURES 


siphon Vortex Water Closet 


The Siphon vortex is another type of water closet con- 


sidered as sanitary and efficient in service. It has the fol- 


jowing characteristics: 


1 Althou 


it is acceptably expensive type of water 

closet bowl, yet, proven to be less noisy and very 
efficient in its performance. 

2 The flushing action of the siphon vortex water 
closet is through a whirlpool motion of water inside 


the bowl, followed by a flush down of the liquid 
and waste completely 


TOP VIEW 


Siphon vortex retain a large amount of standing wa- 
ter covering almost the entire interior surface of the 
bowl m 

4. Considering the large amount of standing water re- 


tained inside the bowl, it is very sanitary and easy to 
clean 


25 mma ps suppjtoFV. 


Ге 


Flush Water 


CROSS SECTION 


SIPHON VORTEX WATER CLOSET 


FIGURE 16-18 


‘al 
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FRONT VIEW. 


hospitals, industrial and institutional 
‘rooms for efficiency of service and ease of cleaning, 
15-3 Lavatories 


Lavatory is a bowl ог basin used for washing face and 
hands. The basin of a lavatory may be of the following 
for 1 to 20 persons - 
for 21 to 40 persons 
to 60 persons. 
ВО persons 
400 persons 


1. Rounded 4 Rectangular 
2. Square 5. Trapezoidal 
3 Oval 6, Triangular 


or^ 10100 male & female. 
for 101-200 male & temale 
for 201-400 male & female. 
per additional 500 male and 
300 females. 


per 10 males 
8 females 


per. 
рег additional 20 persons 


per 1-10 persons 

for 11-25 persons 

for 26-50 persons 

for 51-75 persons 

for 76-100 persons 

рег additional 40 persons 
In excess of 100 


FIGURE 1621 
Sides Elevation is either 


1. Shallow or deep 
2. Nearly vertical or gradually sloping side 


p = 


SIDE VIEW 


12 mm for valve 


12 mm s ps spout 102 
па 

А 

Finish Floor. bes 


s Bath 
„ва CROSS SECTION 
nal 


as an activity, is becoming gregario“ 
large enough to accommodate cour! 
FIGURE 15-23 BATH TUB 


the market. Even the traditio 


FIGURE 15-25 BIDET 


per 30 males 
per 30 males 


per 40 persons. 
per 25 persons. 
per 50 persons in 
excess of 150 


for 1-200 persons 
for 201-400 ~ 
for 401-800 * 
for 300 persons in 
excess of 800 


DETAIL OF OUTLET CONNECTION 


VITREOUS CHINA WALL HUNG WASHOUT URINAL 


E 


FIGURE 15.29 


аз fire prevention month. 


lanners and builders have their own contributions in 

| campaign, by ing their plans and copstructions 
rm to the Fire Code ürements. The owner оп the 
hand, is much more concern of his investment pro- 

ion. However, despite the advancement in fire protec- 
tion technology, fire is still common occurrence in build- 
ings of all types. Records showed that the loss of life and 


damages to property is considerably enormous in every 
incident of fire 


Modern design and construction techniques, did not 
escape the blame for allegedly having increased the poten- 
Tal of fire, especially, in tall buildings attributed to the fol- 


1 Light material construction methods do not offer 
inherent protection against fire unlike the cement 

x Plaster or concrete 
Non-integrally constructed floors and walls pro- 
ide fuse for fire and smoke 


— a 


terials for trim and covering 
ss create potential ignition for 


tyle and materials plus interior designs 
wr re 


Biven to Architects 
'actice, 15 the protec- 
nd damage to prop- 
r hand, i is very much 


oft - responsibilities, planners and builders 
al m of possible problems that 
ling fire safety. 
variety of unique problems 
fe safety. Therefore, problems оп 
at the very start of the plat 
‘belief that these imposing sr 
are totally immune to fat?! 


useful way to consider tall buildin? 
in terms of fire protectio" 


be completely accessible to fire fight- 
7 Tee equipment from the ground. 


2 cip E EENE 


eupants. 
3. Tall enough to make possible chimney for air and 
smoke passage. 


The National Fire Protection Association maintained 

ive set of standard rules in planmng to 

minimize fre hazard. The guidelmes include the equip- 
ment design for fire fighting which is mandatory 


. The Fire Code оп the other hand, considers the build- 
t density in the locality and the. flammability of the 
cures апа из contents. It also imposes the following 
irements: 


. Fire resistance of the building and its contents 
Limitation of volume to adjacent vulnerable 
buildings 
Exits and fire tower stairs 
Protection against defective electrical system 

. Lightning protection 

- Detection and alarm systems 
Automatic sprinkler systems 

- Standpipe and hose systems 
Automatic smoke and heat venting 

10. Smoke and heat shafts 

11. Control of air conditioning ducts 

12. Communication in high rise buildings 

13, Elevator control 

14. Fire command station in tall buildings 


p o 


fire Protection in 
h are related to the 
limited to the fo). 


enemy of fire. Even with the 
d fire fighting equipment 


Tank is a traditional design of 
ed reservoir for the following 


starting and stopping 9f ^ 


supply for fire reserve 


FIRE PROTECTION IN BUILDING 


1. Unsightly appearance | 

2. High cost of construction 

3. Requires massive structure and foundation for its 
tremendous. 


Underground Water Reservoir. 


The underground water reservoir is one alternate to 

the elevated water tank. lt is a reinforced concrete 
structure constructed on one side of the building, provided 
with a small vent rising above the ground. The reservoir is 
covered with earth from 60 to 90 centimeters blended with 
the lawn and landscape shrubbery. It completely elimi- 


ез the problem of unsightly appearance and weight 
|. 


Cost comparison would be difficult because of the 

of factors involved. The savings for materials and 
сопягисцоп costs may be sufficient to cover the cost 
of an automatic pumping system. 


* 


The idea of storing large volume of water for a pro- 
Jracted fire fighting is impractical А 30 minutes supply 
that could be used by the building personnel, in the mean- 
time that the fire department has not arrived yet, is suffi- 
cient. Thereafter, the trained personnel of the fire depart- 
ment, will take over with their own water supply or drawn 
from the street fire hydrant 


Standby Power 


In case of fire incidence, the power supply in 
building is automatically cut off which could be а: 


а continuous 


deep we the domestic and 


‘rancid. The fire reservoir has 
reservoir by means of a 

domestic reservoir is totally 
"would remain full of water 


pump will вир: 
er system, and 
ler system will start. 
becomes inadequate 
n pump of equal ca- 


| Units in each of the two res- 

trol Unit that regulates the suppl” 

‘tank. 

‘connected to a large central cabine 
n adjacent the reservoir 


ik is used to store air under p^ 


Е are sequenced automatically to sup- 
man even pressure. It has the advantage of aoe 
two pumps when necessary. using 


Bubbler control 
senses sprinkler 
reserve level 


SCHEMATIC 
oF: DIAGRAM OF UPFEED PUMPING SYSTEM FOR SUPPLY 
SPRINKLERS AND BUILDING DEMAND FOR DOMESTIC WATER. 


FIGURE 16-1 


—_— 


js system is the difficulty in 
€ to 40% water Water ftom 


air bound as water stored 
ed air. The dual control installa- 
for manual adjustment of this 


two sensing devices 


A ressure inside the tank will send signals to 
р " a “pump, and ‘the rise of water level, automatically 
= nals to stop the motor. 


ct time delay through the motor driven re- 
il fro ес Control and the dou- 
ed in the central cabi- 


System alternates the pumps to 
Г ог тип them together as de- 


mand requires. 

3 In case of low suction, the control system auto- 
‘matically shut off to prevent motor damage 

“4. At the same time after it shut off, it relays the 


"alarm signal to the office of the Maintenance E: 
- meer indicating the location of the trouble 
5 The system could run without human attendance (0 
— satisfy the heavy demand of air conditioning, do- 
тезис water supply, and fire control 


The Standpipe and Hose 


 Standpipe is a pipe installed in buildings no! 25 
‘of the water supply or disposal system, but primarily 
| water conveyance in case of fire 
@ 


d 


The 


FIRE PROTECTION IN BUILDING 


is always located near the stairs for use а 
Дека ресор it рон OQ 


Бу f tme following abel. Break Glass in Case of Fre 


| HOUSE RACK AND FIRE EXTINGUISHER IN CABENIT WITH GLASS 


FIGURE 16.2 


The Standpipe and Fire Hose Functions as follows: 


1, 


- With the stand, 


Upon arrival of the firemen, the standpipe Siamese 
Twin is immediately connected to the street fire 


aa, er to any other water source by their fire 
ose 


- The firemen would immediately goes up the build- 


ing and connect their fire hose to the standpipe, 

freeing them from the inconvenience of carrying 

their hose to the upper floor of the building 

pay за pipe and hoses, the firemen were 

ER ие an ever ready fire fighting tools and 

el posed lat saves time and effort which may 
е difference in saving life and property 


- commercial buildings, 
other str where fire hazard require their use. 


These pipes are provided with outlet and sprinkler 
heads that open automatically at temperatures of 135^ Е to 
160° F and emit a series of fine water sprays. 


~“ № PI ie: 
rinkler бун обоа: 


fiam 
x 


The Wet Pipe refer to the piping installations wherein 


both the mains and the distribution tly 
5 pipes are constantly 
filled with water 


The Dry Pipe refers to the piping installations where 
TE 15 no Water standing in the distribution pipe, except 


heated ro ccurrence of fire. This is generally conti 
leated b generally confined to 
ildings 5 


708 
Perations of the wet pipe system, depends upon ће 


jpe and 
protection, Part of a standPP fng les ој i ‘a 
"to hoses for use by bold Tents waa Ag in the area affected by the sensitive ele- 


within 
dry is nozzles themselves. Remote valves in the 
asem may be activated by sensitive element to 


а 
mit Water to sensitive heads 


SPRINKLER HEAD 
‘The oub = cunts аве. Heat 
a colored quid. At 136° F brea 
‘the bulb breaks and bub 
a ater stream 
PENDANT SPRINKLER 
Typical spacing 


PLAN OF SPRINKLERS ON COMMERCIAL AND INDUSTRIAL BUILDINGS 


FIGURE 164 


FIRE PROTECTION IN BUILDING 
spacing of the sprinkler heads 


The spacing of sprinkler heads depends upon the fol- 
lowing conditions 


|. Fire rating of the building 
2 Constructions of the ceiling 
5 Types of occupancy 

4. Total area 


The coverage of one sprinkler head varies from 20 
square meters for light hazard occupancy to about 10 
square meters for extra hazard condition Nozzles are set 
about 2.40 to 3.60 meters apart on the supply pipes, and 
spaced about 3.00 to 4.00 meters apart at right angle ex- 
posed beams or panels 


Special Installation Requirements 


Y^ At least one füre-department connection on each 
frontage 

2. A master alarm valve control for all water supplies 

other than fire department connections 

Special fire walls between protected areas, 

4. Sloping water proof floors with drains or supper 
to carry away waste water 


When a gravity tank is used with sprinkler system, it 
must have enough water reserve for this purpose and 
enough water to operate at least 25% of the sprinklers for 
30 minutes. This time is sufficient to give the fire depart- 
ment a chance to arrive and take over 


16-7 Other Requirements for Fire Fighting 


In fire fighting operations, one of the initial steps 


DESIGN AND ESTIMATE 
"M E hole at a high poin 
emen isto cre a vendi а of smoke and ij 
m" permit access to the fire at the height of it, 
Tuis will pe storey buildings, Vent Shaft is neces. 
quickly relieve the burning building of smoke ang 
iun "When automatic venting device is installed, this 
d will be attained immediately. Undue delay will be 


FIGURE 16-5 


SIAMESE CONNECTION FOR USE BY FIREMEN's PUMPING EQUIPMENT 
ТО SUPPLY WATER TO THE STANDPIPE SYSTEM 


Wet Standpipe and Siamese Connection 


‘The wet standpipe with Siamese connection is 
‘the common types of fire protection installed in bu! 
This kind of standpipe is connected to the wate 
and di ion system. The disadvantage of this inst 
tion is when there is inadequate water supply for f 
ing. The firemen may decide to connect the Siar 
nection to a river or drainage ditch In such a case 


36 


FIRE PROTETION IN BUILDING 


jon may occur contaminating the water conveyed 
into the water distribution system of the building 


connection between the domestic water sys m and 

a distribution main must be provided with twu check 
I-A and a manually controlled gate valve These de- 
vices will prevent contaminated water in entering into the 


ribution system. The gate valve will serve as a 
iid may be closed by the firemen in their rou- 


tine operation 


|— Siamese Twin 


Alarm Vae —e. 


Check v 


Vaive 


SECTION OF SUPPLY CONNECTION TO STREET MAIN 


FIGURE 16-5 
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PLUMBING INSTALLATION 
AND MATERIALS 


17-1 Introduction 


Although the different parts of the plumbing system 
and their functions and correlations with each other were 
already defined and explained, yet, it would not be more 

ir and appreciated unless seen and put together 
into a on Working unit system. 


Tn this chapter, various plumbing layouts will be pre- 
‘sented for the readers to see how the different parts were 
combined and installed together as a working unit Like- 
"Wise, the materials used were itemized to serve as visual 
aid to the plumbing designer in the preparation of the 
terials for costing 


Cost estimate is the determining factor of any project 
study where final decisions are based. The plan of апу pi- 
ing mstallations would not be considered complete unless 
accompanied with a listing of the materials to be u 
mentioned earlier, there are as many plumbing desi 

аз many designers working in this field Bt 
‘this point in time there is no specific rules ever formu 
ог which may be formulated fixing a definite line of (c 


i 


| 2 - 50 mm x 50 mm Tee 


PLUMBING DESIGN AND ESTIMATE 


do and beyond question provided that, the Physical Laws 
of Nature relative to the plumbing system and the provi- 
sions of the Plumbing Code is not violated. 


17-2 Single Unit Toilet and Bath 


Speaking of a single unit toilet and bath connotes a 
small and simply well arranged comfort room equipped 
with one water closet and a lavatory with shower and ser- 
vice faucet or sometimes with small bathtub 


ILLUSTRATION 17-1 


Presented in Figure 17-1 is a plumbing installation of a 
single unit comfort room with a general floor dimension of 
“120 centimeters wide by 200 centimeters long. Prepare the 
bill of materials required using plastic pipes and fittings 
for both DWV and water supply system 


SOLUTION 
A. Materials for House Drain 


1 piece 75 mm (3”) long sweep elbow (for cleanout) 
1- 75 mm Cleanout cover 

1- 75 mm x 50 mm Reducer T (for lavatory waste) 
1- 75 mm x 50 mm Tee (for vent pipe connection) 
2- 75 mm Y (to receive W.C. and P-Trap) 

1- 75 mm P-Trap floor drain 

1- 100 mm floor drain strainer 

1- 75 mm long sweep elbow to receive W.C waste 
1- 75 mm x 3.00 meters Рус Pipe 


В. Materials for Waste and Vent Pipe 


 — 


w.c. supply and shower) 
1- И ude iit Deal fx fu 
1- 12 mm Shower valve control 
1- 12 mm Shower head 
2- roll Teflon tape 


1- set Lavatory Я 

1- set Control valve with flexible supply hose 
2- pcs. Soap holder 

2- pcs. Face towel bar 

2- pes. Towel bar 

1- small Medicine Cabinet with mirror 


The House Shower is determined by measuring the 
from the House Drain terminal point to the Main 
Sewer or to the Septic Tank 
An Accurate Estimate of Materials is based on à 
fully prepared plan and isometric drawing Any at- 
10 make or present a bill of materials for plumbing 
tion without these fundamental requirements 
BRIDE ue вати Should not be entertained. Plumbing work should not be 
х Inside the comfort room" entrusted to non- ope ding eee 


fo 


Hee lavatory waste and vent stack 


rai ar closet 


Рус pipes 
лае m receive lavatory waste 


ck Single Unit Toilet 


aw 

unit Back to Back Toilet is a common уох 
+ residential houses, and other types such 3° 
and row houses for economical ‘> 


ап example of a plumbing ^ 
inco plasic pipes. Pr 


FIGURE 17-3 BACK TO BACK SINGLE UNIT TOILET 4 


hread for shower faucet 
thread for shower head 


Take note that the materials listed is limited to those 
inside the comfort room only. The house sewer and water 
‘supply main were not yet included in the list. 
flexible plastic water supply hose for lavatory and 


closet is fast gaining acceptance, because the fol- 
h properties: 


elastic 
stable and easier to install 
3. Convenient to repair and replace defective parts 
4. Less subject to water leak. 


In short, “you can do it yourself.” Similarly, shower 
control valve could be either made of brass, stainless ог 
Plastic materials now available in variety of forms, color 
and designs. 

17-5 Two Storey Single Unit Toilet & Bath 


ILLUSTRATION 17-4 


, Presented in Figure 17-4 is an example of a plumbing 
installation for multi-door two storey type building, 
Up-feed water supply system. Prepare the bill of materials 


UNIT TOILET AND T 


Mater for House Drain 
1 piece 100 mm long sweep bend elbow for cleanout 


1- 100 mm x 50 Y reducer 
1- 100 mm x 50 mm Tee 
1- 100 mm Elbow 

1- 75 mm P-trap 


B. Materials for Soil Stack and Soil Branch 


- 100 mm 1/8 bend 

- 100mm x 50 mm Tee 
100x 75 mm Tee 

|- 75 mm Elbow 

= 75 mm x 3 m. Рус pipe 


C. Materials for Waste and Vent Pipe 


2- 50 mm 1/8 elbow 

3- 50 mm Tee 

3- 50 mm Elbow 

1- 50 mm P-trap 

4- 50 mmx3 m Рус pipe 


D. Materials for Water Supply 


6-12 mmx3 m Рус pipe 

4- 12 mm plain Tee 

12- 12 mm Elbow 

4- 12 mm socket one end threaded 


17-5 is an example of a plumb" 


Баск to back toilet and bath оп the 
- List down the materials require 


пец 
IRE 17-4 TWO STOREY BACK TO BACK TOILET AND BATH 


m 


4 sets water closet with fixtures and accessories 
4 sets lavatories with fittings and accessories 


|? 


Drainage Installation with Hot and 
Cold Water Supply 


| A plumbing installation of a two storey building with 
basement is presented in Figure 17-6 showing the DWV 
including the hot and cold water supply system. List down 
| the materials required 
| A. Materials for House Drain 
| 1- 100 mm x 3.00 meters Рус soil pipe 
1- 100 mm x 50 mm Tee to receive waste stack 


1- 100 mm x 100 mm Tee 
1- 100 mm long sweep elbow for cleanout 


СВ. Materials for Soil Stack 


p 


| 


1- 38 mm % bend elbow 
1- 100 mm drum trap 
1- 38 mm x 3.00 meters Рус. pipe 


E. Materials for waste and Vent Pipes 


7- 50 mm Tee 
2- 50 mm “а bend elbow 
7- 50 mm x 3.00 meters Рус pipe 


Е. Materials for Cold Water Supply 
2- 20 mmx 3.00 m Pvc pipe 


2- 20 mm gate valve 
1. 20 mm Tee 


"m 


and supply pipe 

valve for shower and bath 
alve for lavatories 

g valve for kitchen sink 


trap and accessories 
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